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PREFACE 

, These Proceedings are from the Minority Institutions Curriculum Exchange Conference held on 
January 19-20. 1979 at the Washington Hilton Ho^ Washington, D.C. The goals of thevCoh- 
ference were tolfacilitate contoct and exchange of information an^ong natural and social science 
faculty representatives ^t minority institutions, concerning advances in curriculum development 
and mstructional tefchniques which may enhance the quality and effectiveness ofscience education 
at minority institutions. 

An expected outcome is that the particijiatinglnstitutions will continue ta share or exchange 
science related information and materials^ after the Qpnferepee. 

Papers included in these Proceedings are those presented at the Conference. The keynote ad- 
dl-etfses are printed in their entirety. In addition, tlie Conference Program has been included. . 

Within these Proceedings papers on curriculum developmpnt and instiiictional techniques have 
^n divided into six sections, .as follows: Instructional Strategies in the Natural antfl Social 
Sciences, Computer-Assisted Instruction, Pqnel Discussion oA Technical Systems for Academic 
Computing, Reinforcement of Academic Skills, Ifiterdisciplinary Courses and Career Opportunities ■ 
and General Instructional Strategies. A description of the Atlanta University Resource Center in 
Science,and Engineering has been included. Summary descriptions of MinoifityFocused Programs 
m Federal Agencies are also given. Requests for additional information or copies of individual 
papers described in this voluhie should be directed to the authors.^whose names appear in a com- 
plete listing of registered participants in the last section of tMe book. 

Even though this Conference was held primarily for the benefit of faculty at minority institu- 
tions, it is hoped that the information contained in this publication will be of value to faculty and 
administrators at other institutions of higher learning as well. - 

■ . ' KoosappaRajasekhara 

V ° - ' . Conference Coordinator 
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Keynote Addre4$ - lanuaify 19, 1979 • 
FUTURE ROLE OP SCIENCE 
AT MINORITY INSTITUTIONS 
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Joseph N. Oayle's, Jr. , ' ' ' '. 

- ^ President, Talladega CoU^'^ ' ?^ 

This conference Ts designed to address the concerns of a broad cross-section of American 
minorities. Realizing this, I wiU reflect on myjBxperiences'as a black person in predomiharitly black 
mstitutions. Many of my comments, however, will bevdirectly transferable to bther fninoritie*. 
Toward this end, I have called, upon friends in oth^r minority groups to assist me in gaining a 
broader, more ecumenical, if you will, view of minority concerns iw. science. 

I think it is important for me to tell you what I understand minority institutions to mean. I see 
them simply as those institutions with an overwhelming minority student population and I hope 
substantial minorityjaculty and administrative leadership. Now this definition might seem to be 
'an oversimpHficatii^. iPteems to me, however, that the definition gets to the crux of those 
characteristics whifch make Ininority institutions functionaUy distinct from majority institutions. I 
believe that withpthr confines of this definition we can ''count institutions that ^erve the half 
million plus NatiW Americans, the million plus Puerto Ricans, the six million plus Mexican 
Americans, and tHe\23 million plus Black Americans. 

The theme ofifiei^ is the Future Role of Science at Minority Institutions! I submit that 

we should ask^sel^s hard and tough questions about the present role of science at minority in- 
situtions. ogChe present role of minority ipstitj^ns in sciefiCe. Ori this point we have our work cut 
out for iw/^o books^ublished in 1&77 and respectively dealt in a broad and comprehensive 
way wj^^h the "State of Academic Science.!' (Bruce L.R. Smith and Joseph J. Karlesky, 1977. The 
Stat/of Academic Science: The Universities in the Nation's Research Effort, Change Majgaiihe 
«Sbss. New Rochelle, N.Y.: Bruce L.R. Smith and Joseph J, Karlesky ed. 1978. The SCate of 
Academic Science: Background Papers', Change Magazine Press* New Rochelle, N.Y.) Many power- 
ful and* provocative conclusions emei'ged from dhis work, but no minority scientists were involved 
in the nfiaking of those conclusions. No minority concern— even manpower— was even obliquely 
hinted at in this work. We just weren't there. I was not surprise^. Just disappointed. Disappointed 
that.miiterities were regarded essentially as non-persons in the state of academic science. Disap- 
pointed that no reference was made to the need for minority access to science careers. Disappointed, 
that no reference was made to the need for minority student choice in developing access to careers* 
in science. The fact that this is the case and has been the case for top long means that we must Work 
Y togetKer and speak with one voice as America's major minorities. For we have common eneiMes: ig^ 
. norance, or educational-deprivation; poverty, or joblessness and socio-econoniic depriw^j^ and 
racism, and nowhe're is this more apparent than amohg some of the elitists in science. In a real 
, sense, the future role of science at minority institutions, pr among niinorities, depends on our abiii- , 
■ ^ ty to stick together, to work for common goals, and to resolve among ourselves any conflicts that 
counteract our success in science. To the extefit that we divide among ourselves, we wilVbetcon- 
' quered by the very forces thai create problems for us as a people. To the extent that we ^ork 
, together, not blind to problems but devoted to solutions, we will increase our ppticipation in thp 

- state of academic science. • • . * 

' ' ' . ■ , ' ■ ■ * ' ■ ■ , ' 

^ As 1 gave careful thought to the theme of this conference, again and again, one major concern 
^ pressed itself on me. That concern is the need for minQrity stucjjBnt access to cheers in sfcience. Ac- 
cess because every American Indian, Ghicano, Puerto Rican^ Black boy or giri should enter first 
grade, scrubbed, bright-eyed and assured of every chance of becoming a doctdr.Ti researcher, or 
some other jpecialist in the area of science.^ We*know that this is all too often not the case. 

Related to the theme of access is^the Very Important theme of dhoice in determinhig the path of 
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access to a career in science. Let me exp^^n what I mean by choice. 1 believe that minorijty students 
should be able to choose minority institutions. that serve their needs and their interests as they .pur- > 
\su6 careers in science. I belieVe they should be able to obtain at minority institutions^all the tr,aining 
they need td Become capable and outstanding scientists. The traditional ^ath to access available to 
' white students at institutions that serve the majority is often not the most creative anyd successful 
path for minority students, ^hat path presents many barriers that our students are ill-equipped to 
handle, l^t me add quickly that what is involved hjsre is not the sD-calledpr4?cess of natural selec- 
tion, for the majority-oriented traditional path to access to science had bonuses for the yoUng/white 
male and biases, built-in biases, against minorities. What js involved is not. therefore, '^natural 
selection.*' Rather it is unnatural. prejudicvEil selection. * ' • . 

_ In addition ta the themes of access ahd chofce. there is the need for a strong, strident^ persistent 
» and clear voice on the part of minority, scientists. We need to Constantly— constantly— stress the 
j^apability of minority institutions to do UNIQUE tilings in American Higher Education. It is our - 
uniqije mission to serve an underserved or un-served minority student population. \* ' 

You know. Harvard.. MIT, Berkeley, and other majority iiin|titutions might not want Talladega 
students when they are ready to^nr()U in college, but they sure want them when we gradiia.te them. • 
I've got ajj2»«4ran^^, even a thousand, case histories to prove that point. *Beyond question.. Our 
unique ability is to moMv|i{e our young people to exceed their own expectations ^^nd to get young . 
ladies to do at least as well a3 theSr male counterparts. Other institutions realize the excellent job 
we have done and contmue to do in this area and that is ^hy they actively retp'uit in our institu- \ 
tions. Our uniqueness in this regard is our reason for being, our existing, prospering and moving on 
to hard- v/on.^new and higher levels of contributions to Arrterican society and contributions to the 
salvadSn of our people. , ^ 

But even in vq^ew of our success in training minority students foi^ excellent graduate work irT^ 
science, we have reason fdr concern about our future roje in. science, and in other ^elds ds welf.fGrim 
statistics reVeal^under-representation of minorities in science. - * ^ 
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(Information from the National Science Foundation;^ 'Totahand Pecentage Distribution of Doc-^ 
torates Awarded Overall and in Science ia 1973-74 and Pei^centage-Distrit>ubion of U.S. Population 
in 1970. by Race and Ethnic Group" (SEJII 78470; 11-77)). - ' ^ ' ^ . ' ' 



(SE^HI 

Xit^t us look, briefly at data on minorities in medicipe. These data corresond to the black eX-* 
perience because that js the one with which I am^most familiar, but J believe they reflect /v^hat is 
happening for other minorities in medicine. The growth of black enrbllments in U.S. me/dical schools 
peaked at 7.5% in, 1^74. The Sloan Foundation had "predicted in 197 4'a black enroljpient; of 18% in 
the nation* 
declined from 

pe^iencing Wdramatic and frustrating decline. ^iRefei' to the Association , Of American Mediual 
Schools. Wasftthgton. D.C.). - • ' . ; V ^ t ' v 

Another reaA*n for concern is that too few minotgty studSht^ are earning bachelor and graduate 
degrees in science, Look at the data: 



/.DVf> m,iy /a. ine c>ioan r ounuauon naa preaicieo m a DiacK enromnent oi lovo m 
*H meclical schools. But since 1974, black enrollment in medical ischo^s has steadily 
om 7.5r%'to 6.4%, Instea^ of the increase we had all hopelj^ fof ami expected, we are ex- 
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° ^' ^ yade bac.ftiiisL dgy. in sell ^ ^ 

^ , • \ -mite, i..' ^" / ' lOQ:'... • 5 ""^f . . 1.7 " 

• .\ Black , . 100 ' 3.5 , '0.51 v . * 

. :^ , Mexican American 100, 1 0.16 V 

► , Natfv6 Ameican • 100 1.5 0.25 , - 

• ' .' ' ■ , . ■ ■ ' " , , ■ ■ 

' (Natural Science Foundation; "Educational 'Flow Patterns-Percent First Graders at various Edu- 
ca'Uonal Levels" (SERI 78-167; 11:77) frpm Joel B. Aronson, "An Analysis of Supported Project*^" 
to Test Methods.for Increasing the Access of Elthnic Minority Students to Careers in Science and. i. . 
technology", Vjdl. 1 iExecutive Sunimary, American Institutes for Research, November, 1.976.) ' " 
, What are minority students' ehoosingfes theif major? Too often it is education. This is a serious 
.problem because a recent SREB r.eport predicts that tW^ will bfc 52,800 openings in education in 
the south by tihe year 1985 J^h an expected 71,500 market ready degreejiplders (assuming there is 
no in-migration, and there will be in-migration). On the other hand, job? ip health^related and 
science fields have good to excell.ent sujjply and de;mand ratios, It is clear that we minority scien- 
tists need to do a better job of motivating our young people to study science, not educatiouf (Marilu " 
H. McCarty an4 Eva C. Galambos, Supply and Demand for College Graduates in the Sputh, 1985, 
Southeifn Regional Education Board, Atlanta (1978)). . ' \ 
.* ^^T^y important is the need to counteract the Jbrain drain thbt afflicts many minority institu-' 
tions in this nation; The (ibmpetition for talented faculty and minority institutions on the part of 
white Alleges and universities is what I have reference to. Let's face it. too fnany of us are leaOlpg 
mitf5rjty institutions, And I am not speaking solely»of minority faCulty, though theif presence in ' 
substantial numbers at minority institutions is cfucikl and necessary. I am also talking about the ^ 
. legioiTis- of non-minority scientists-^ white, Asians and others— w^o have made and who continue to 
make 'significant contf ibuti»ns to the education of minority youth. Many, of <h* best tea'chers iat 
1| Talladega, for example, are not minorities, are not blacks, they hiave b^n there* for many years find 
will die. With tt^eir boots on on the campus. They gave and they give their last measure. We have 
. always welcomed them and admitted a ^eediSr them. So has this been true in minorify institutions 
. thjat are 'hot REedominantiy black.. Minorities in thi^ country have'been eiibracing people, and so 
have theii- institutions. In that sense, people outside the ethnic or racial group who join hands with 
us in the straggle for quality education have been hwne folks. So, I say to, minority ^d i»n- 
' minoriJiHcientistSi I know it's teiripting-to go .elsewhere, but gtay HOME. And if you Iteye home, 1 , 
by an means return home, r . ^ , . ' ' . ' ' 

: The student braih dt^ i» ia another 'problem we must address. Jhe signals *are somewhat mixed. ' 
^ White institutions kiiow fctthe projected acC6lerated decline in the number Of college age youth, 
they afep knoAr that the number of minority college age youth will not, decline as rapidly as the ^ 
number of white college age youth: Given the live births and birth rated of minorities in this nation, 
the proportion of minorities in the college age population is as a real plus, an avenue to survival 
in many instances, by a number, of white institutions. ^They will recruit aggre^isivelv for our 
students. . . * ■ ^ ' ' V 

, ' What results has this recruitment or "integration" had? It has meant, for example, in the case 
of black Americans a disturbing drop in the percentage of black youth who attend predominantly 
black colleges. In 1965, 82% of total black enrollment in the south was in predominantly Ijlack col- 
leges. By 1976. the figure dropped to 43%- • . / 

But note well, though black colleges in the south no\y enroll 43% of black stydents in the region, , 
they provide 69% of black gr^dyates. '^^his should be compared tanational data of 25% enroUment, 
60% graduates; 2l5% to 26% df Wack ^tudents^arp beiii^ shredded at white colleges. (4ame»ffe 

<>Mingle, BltfCk Enrollmeirrt in Higher Education: trends in the Nation and in the Ssiuth, Southern 
Regional Education Board, Atlanta, (197«)). • ' ' 

" ^ i •,/'■•■.■■■ ■ • ■ ■ 



In a qittic^^ by Alexander Astin, published in 1976, data shoNved that blacks in black colleges 
h^Velt dropout'slopout pecentage of 37. In white collegeid that percentage rises to 60%. Astin wrqte ^ ^ 
and i quoter '^The higher attrition rate (in whitQ.coUeges) appears ij^ttributable in pdrt to the effacT^ 
of attending a^white c^ege rathSr than to differences in iAjitiardropout-proneness between blacks 
in "white cot||^8 and black students irilblack colleges." (Alexander W. Astin, Preventing Students 
from Dropping Out. Jossey-Bass. San Fryicisco (1976)). He further noted in a later work, and again 
I quot^i ''Attending a black college increases the black students' chances of implemet^tng career 
plans in a Variety of fields: college teaching/nur^iiig, medicine and Qcienc^." >Aiexander W. Astin, 
, Four Critical Years, Jossey-Bass, San Francisco (1977)). I know that the experi^cejs similar for 
o^er minority^9iutients in institutions that address their needs and their, cultural interests. 

It is amazing to me, in light 'of the proven succ^s of minority institutions, that some people 
question whether or riot we shoul^l continue to exist. We can offer many reasfons for our existence 
and iikewise, many explanations for our history o^uccess. Among them Are the following:' 

/ 1. Our iiiatitutions are oriented to fulfill the talents of. minority students, ^ylxig them 
^minority models^ .•/r^'.^ ' " ' ' .■ \ " >'.V:-^ 

2. Our institUtibns qf fer academic ^eiciaU^fitTidn not stereotyped by race. Just because yoy 
' • afe a minority, you don't have, to naat^ift basket W^QVing. You qarf pursjie a career in 
■ ;, medicine or s^^ ^ ' 

; Students' ^m opportuiuty^^ ^ experiences with other 

minorities* giving student^s in the p^^^ 

4. Our institutions mininnaze cUluU^ 
■ [ . racial biU^^ees. ■ ■^■■vr^-:^.:-'';:, 'V'feC ./^.■-. " . , * 

. Our institutions teach minority "students wha^, is ^^pected of them, needed of them, and 

''H^''- what miist; be delivered by them. They offe support dystisms (or studeints that ^ay the 
- ^ : ^ you, ind expecting you to succeed. 

> V * -^j^;^!^^^ where ydfi \viU hear someone say you can't 

1 : & or black or a Chicano or a Puerto Eican or a Native 

;^j^ca me to list for you (and you 

Iqadw t^^^ insllb^tiohs produce a highet" proportion of 

: fiiludehts iii^^^^^^^ and social sciences than do major institutions. The report by 

Asf in/yduiwill recajt^ made nbt0 Of the high productivity of graduates of predominantly black in- 

v Stitutjpn^^ We should also jpobcKthe high productivity of other minority students in key western, a 
few mid^K^tern, eastern.'ahd P6erto Rican Unive^^ R. "Mingle SREB Repprt 

Il97y): see ulsrt^ W^^ and 'Minority Ph.D.'s in the 1970's: A Data Book, Commission on Human 

^1 lt|«purces, National Research Cduhcil, National Academy Sciences, (1977)). . 

I den t Want to be chauvinistic anhel^toot Talladega's horn, but inC'terms of rate of our productivl- 
tyv we are quite high, some say^ evenfthe highest. This is rate, mind you, n6t gross nunibers, but that 
is in bad taste so I won't say that;. (See A Note on the Productipn of Ddctbrates antji Law Degrees 
Among the (iraduatea of TaUadej^a College, Herman Long (1972); Revised by A.L. Tucker, (1978ii 
available from Talladega College,^Talladega Alabama 3&160.) * • (ft 

y So minority institutions i\/ave a $ignifica|it role in turning minority students on to sciendmn the 
future. We have a significant rolevas I have said, be<2^use dur unique mission and our unique al)ility 
to challenge and rriotivate students have given us an enviable record of achievement a,nd success, 
And though there are problems on the horizon,, we have np r^i^son to believe that our future record 
of achievement will be Jess than our pa$t ;:]Or;^resent recom; It Will be greater. . . ; • 

But we have a significant role for ano0i^^ r^^ Wejife in science to protect minority 4 

persons frop the unscrupulous use of scientfe* ' * ' ^ J 



. Y\»u know, science can make pretty terrible blundera- in huijtian relations. I mean, it can offer 
scientific data to the nation that ^©rioMsljA^ffect race /elations. Sometimes the blunders are so 
ridiculous ati to be entertaining joljes, even in a mixed groilj). Take for example the latest rtfporton 
the.color of ot\6's eye and Xhe relationship between that color and one's predisposition for violence. 

. , A I'.wiii quote from a study reported by "prominent" scientists in a psychological association 
- niteting (Atlanta Journal, W^ed., April 9, 1975). "V^e all learn how to commit violence by watching 

. / , violence on television. But for reason yet to be explained, the dark-eyed person on the average 
^•1*'®''"'*' through violence on television how to commit violence far more effectively than a light-eyed 

'. ■'.'••t.pt^pson." At the same conference and reported in the same newspaper article, anothpr •;;prominent" 
jHcientiHt said that dark-eyed athletes were significantly better than *)lue-eyed atHletg^ when it came 

, t<x performing in^sports requiring speed and quickness of reaction* Continuing, he said, on the other 

■• ■■ han;i, light-eyed athletes were significantly better when they could set their own pace such as a 
' football quarterback, the bad^all pitcher, or the bowler. Therefore, said another "prominent'* 

, , scientist, that may be^the reason why relatively more blacks, most of whom are dark-eyed, reach the 
^major league as hitters and not as pitchers. ; 

This "research " was further elaborated in a recent newspaper article and several "learijed" jour-^ 
nahs. ("Watch out for Black-eyed Boss," Anniston (Ala.) Star, Dec. 10, 1978. See^also A.L. Gary, et' 
al.; Journal of Psychology, 96', 316 (1977)). Now if that isn't, humorous, I don't know what is. 
But not all unscrupulous reserach in science should be taken lightly. We,can never forget scien- 
• tific expt^riments on the defenseless poor. The Tuskegee syphyllis experiment is a classic example of 
scientific research that is. at its very roots, a crime again^ humanity. And there areother examples 
of this kind of criminal scientific 'resdarch. Experiments on- inmates in prisons across Che nation. 
"Operations on the poor in.charity hospitals, operations that are major'and life-threatening, but are 
perfot^med by an orthopedic appliance f^alesman. I could go on, but 1 won't. The point is that minori- 
ty institutions- have a sped&l roleiis guardians ov.er the kind of scientific research thAt, whether in- 
tentionally or unintentiontfH>s,^o©s harm to the mindfitljiplDody or the visions of minorities in this 
nation. , 

We've talked about concerns related to minority institutions in academic science and we've talk- 
ed about our role in the future of science.. What of hiajoi; actions and responses to these concerns? 

It is my feeling that minority fnstitutions constitute a major unique national resource that is yet. 
to be developtHl properly. lAit'd "mine" them for minority scientific manpower with the same effi- 
cient enthusiasnvthat we mine coal for energy problems. Let's not have high officials in the public 
. swtor saying b1)at our institution^iire weak financi ally o r tha tsthey don't have enough accountants 
on the payroll, "the fact that we are hero,, that we have survived\sla miracle of the second order and* 
^the Tact that wp have achieved is a miracle of the first order. "L^t us take note of the fact that one 
^third of the predominantly black colleges founded between 1866 and 1960 are no longer in ex- 
istence (Henry (i. Badger, ^journal of Negro Education, 55; 306 (1966)). First the public sector fails 
Ao support minority institutions and then cites weakness as a'rpason'to discontinue the modicum of 
support it has offered. . • . . 

. , We are grateful forthe bright spots in the picture. NSf's MISIP program i^ one such spot. And 
there are MBS, MARef. HRA and smaller efforts by NASA/EPA, DOE, Labor, NOAA and others. 
The foresight and, in many cases^the courage, that urges the public officials to continue to fight for 
these efforts is Inspiring. , * i 

But there must be a wijier federfli role, A wider role in part because the private sector— the foun- 
dations and corporations— have been responding in erratic ways and nevOl- at the level of resources 
■that are required. * , 

We hav^ a problehi when federal support of black colleges, excluding H.oward and Meharry, is 
only 4'!fc^of the total support offered for higher education. (Federal Support of BlackCoUeges and * 
. Universities, Fall 1678, 1, Institute for Services to Education, Inc.; Federal Obligations to Colleges 
and Universities by Agencies, fisfjal year (1976) NSF), Table 1 C.) Uok at the figures: " 



Defense^ 
NSP 
Interior 
Army 



AUCoUegeB 

$223,733,000 
496,326,000 
28,218,000 
60,039,000 



Bladk ColleRee 

^ .0.1% 
0.9% 
0.4% 
0.0% 



We.have a problem. And to hammer away at this problem, we must become closer to the political 
process and make demands on the interest of minority institutions and their future role in academic 
science. I read recently an excellent paper b}^ Dr. Miguel Rios, Jr. presented bqlore the National 
Science B^ard, addressing some of the cohcerns I have raised. (Miguel Ri9b, Jr., Statement to the 
National Science Board in behalf of the Society of Advancement of Chicanos and Native Americans 
in Science iSACN AS). January 10, 1978.) This is what I mean by involvement, by hamri^ering a>vay 
at^ the political process. We must take time to study the iss^s. Fpr ekample, higher education billd^ 
are up for renewal and we must provide ora) and written testimony on the issues, or on the bills that 
of fec| the role of science in our institutions. ^ v / 

FinShy» let me urge you to insure our future as institutions and as minority scientist by: 
t Ptessing-constantly for acceptance by the public sector of the concept of financially 
guaranteed access and choice in higher education for all high school graduates. 
^ 2. Pressing constantly for political readiness to support minority institutions in stfch 
a waythat they become. an even greater educational asset in science, including 
building them to a point of parity with white^olleges in all aspects of graduate, pro- 
^ fessional ancl undergraduate science teaching and research. 
3. (Sometimes we get as preoccupied with presenting our case in Washington or in the 
halls of predominantly white academe that we forget to do our homework.) Seeking^ 
strength from our minority communities and reporting back to then} on ouv 
achievements, Not only do the people in our communities have votes,^hejr^jHri8t 
^ believe in us lio strongly that they will continue to give to us in greater numbers 
their most prize^ possesion — their <^ildren — our future. ^ ; 

Let me repeat the themes: access, choice, uniqueness. But more-— let us re^Bdicate ourselves to ex- 
cellence with all the pain, suffering,^ disruption and agony that go along .with any worthwhile 
change. Let as seek a renewal and regeneration of the moral ai^d mental force that has historically * 
under-^rded oWr mission. Ijet us police ourselvee. Let us encourage criticism from within and 
without and convert those criticisms to specific purposes. 

We must work individually and collectively for uniquenes3,'*cornpetence and excellence. But 
perhaps most of all, we musj^ in our individual minds and consciences mount a heroic effort to save 
our institutions and our sttfdents from failure to achieve high purpose in their lived. 



\ 
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TRAINING MINORITIES FOR THE SCIENCE 
CAREERS OF THE FUTURE 

• * - ■ . * . * 

^ ' yValter E. Massey ' » 

'i^ean of the College and Professor of Phyincs 
"Brown University 

It iSpj pleasure and honprto address this Conference on the topic of-preparing minorities for t ho 
science careers of the future. However, the title reminds me of another symposium in which I par- 
ticipated recently. It was the occasion of the inauguration of the new Chancellor of the University 
of California at Santa Cruz, and the theme .of the symppsium was " Liberal' Education for the 
Twenty-First Century." "A number of students pointeH out that it was a bit premature to focus on 
the twenty-first centurJ^, for that implied that the problems of attaining a liberal education ap^ 
propriate to the present century had beqn solved. A rash assumption to say the least. I think a 
similar position can be taken relative to the topic I have been asked to address. It may not be 
premature to begin now to think about ways of preparing minorities forJ;he science careers of the 
future.^but it does behoove us to consider the situation as it is now and to see what lessons we may 
learn rtom tJip present status and participation of minorities in scientific fields. For I would argue 
thatlinless we can increase the rate of participation of minorities in existing science careers, our 
hopes for the future may turn out to be unfulfilled dreams. " / 

in reviewing the present situation and the recent past, there ar^ reasons to be optimistic about 
minority participation in science, f)ut not as much as one might have expected looHjaig forward from 
around 1970 to the present. Although there has been growth in the nQmber of minorities achieving, 
doctorates or equivalent terminal level degrees in some applied fields such as engineering and 
medicine, the picture has not^been nearly as encouraging in the basic scientific fields such as 
Biology, Chemistry, and Mathematics, and especially- Physics. (I should say that in my remarks 
today, I will address the Physical Sciehces.^ Unless we can understand why we have not made more 
progress we.may find our participation in those' science careers of the future to be just as marginal 
and peripheral as is our participation in the science careers of the present. ' * 
The prospects for increasing the numbers of minorities in science careers is obviously directly 
connected to the increased .participation of minorities in higher education, for that is the only ex- 
isting Source of scientific training. Let us review where we have come over the past few years and 
where we are now. In much of what I will have to say I will focus primarily on Blacks instead of all 
nrunorities. However, in practically every instance the data is also indicative of the situation of 
Hi.«!panics and Nativp Americans. Asia'ft-Americans in some instances may be in different sitiia- 
tione. Also. I will use Physics as an-example to illustrate some points. - ^ 

• The answer to the question of how much progress has been made depends largely on to whom 
the-question is asked and what is meant by "how much". Among a large segment of the American 
public-and higher education-there is a widespread feeling that "minorities have njade an enop- 
moua amodnt of progress o\;er the past eight years, so much so, in f^t, that little more needs to be 
done, and that possibly too much emphasis is now being put on improving the lot of minorities." As 
I said, this is the feeling in some quarters. However, the data; particularly in the sciences, does not 
support such a posHion, ' . 

Blacks represent approximately 11% of the American jpopulation, and about 12.5% of the age 
group between 20 and 24 years.' However, at no time has the number of Blacks either entering or 
graduating from college approached these numbers. -y^ 

I do not meaaao obscure the m«iny real advances >^h have'been made; 'l only intend to jkt in 
perspective those advances. For example, up to 1974 the number of bachelor degrees obtaindi by 
Blacks had been steadily increg^Bing over the previous ten years; the predominantly Blackicalleges 



alone increased the number of degrs^itiwardedf from 16,000 in 1966 to 25,000 in 1973, an increase of 
almost two-thirds, but a survey conducted by the American Council on Education showed that in 
197^3-74 pnly 5% of baccalaureate degi:fes awarde^ we^e obtained by Blacks. I quote^from thq 
report issued by the National Bo^rd on Graduate Education issued in 1976. ^ . 

*'The figures for blacks (for baccalaureate degrees awarded) are considerably lower tl)ian 
have been previously estimated, since approximately one-half of all black baccalaureates 
were conferred by the predominantly black colleges. This fact^aises serious questions 
/ about the effectiveness of non-black institutions in as^istin^blacks to not only enter, but ^ 
; to attain a degree. A majority of l^lack students have been enrolled in non*black colleges ^ 
* for several years, but are not graduating from them in similar proportions/' 
Such data confirm what some of us have known— or at least suspected— for years, that the 
situation for Blacks and other minorities in higher education is not as good as we would be led to 
believe by sdme. Contrary to recently propagated rumors, neither the places in colleges, medical 
)|^|choQls, nor the positions on faculties are in danger of being taken over by minoritiea. 

How have we fared in the^ Sciences and in Physics in particular over the past few yiBArs? Less 
th^n 1 % of practicing physicists are Black (and the percentage for Latinos and Native Americans is 
s even smaller*), and although the number is growing, it apparently is not growing as fast as some of 
/us thought it would In our enthusiastic mood of the early 70's. For example, if we look at the 
[ average annual growth rate of the Ph.D.'s in science and engineering over the past years from 1970 
to 1976. we find that for U,S. citizens as a whole, this growth rate was about 10%, whereas for 
Blacks the growth rate wars approximately 1%. (These figures are for all sciences and engineering. 
The situation for basic science alone is not very different and was probably Worse.) In other .words, 
not only haVe we not been gaining in achieving par{ty in Ph.D's in the sciences, weliave actually 
been losing ground. Minorities still attain only about 1% of the doctorates awarded in the Physical 
Sciences, Math, and Engineering. The picture at the undergraduate level is not particularly more 
encouraging. Furthermore, most of us do not need to resort to statistical surveys to tell us that 
aofnething has gone wrong, and that we have not accomplished what we thought we would over the 
past decade* ^ 

As persons concerned with the educatrion and development of ^inority scientists, we have to be 
able to answer not only the question "How can the number of irninority scientists be increased?" 
but '*Why should the number of minority scientists be increased?" We must be prepared to deal 
with this question directly, for it will surely be put io us by the higher education establishment, the 
science community, and most importantly, by minority studehts themselves.^ 

I think we have to consider seriously the answer we give to minprity students who are^ con- 
templating a careei^in science, and I think we have to be very certain of the legitimacy of our own 
motives before we actively recruit students into the professions. 
^ However, 1 must admit that tny first, spontaneous, "gut-level" reaction to the question "Why 
increase the number of minority scientists?"— -especially if it comes from the scientific-educational 
establishment--is to ignore the question and to treat it as the insult that it is. The question is tanta- 
mount to being asked, "Why do you feel the need to be full participants in the evolution'of human 
civilization?^', and "Why do you feel you have something to contribute to the progress and develop- 
ment of the human race?" To have to respond to such questions is demeaning; however, it would be 
even more demeaning and (fehumanizing to have to respond negatively, and in- fact not to be full 
participants in the sweep of human history. I think it can be persuasively argued that the develop- 
ment of science/and the scientific "world model" is one of the crowni|lg intelleetual achievement's of 
mankind. We cannot afford not to be part of this/ 

s \ would like to say a few words to emphasize what I mean by basic science. The need for 
.minorities in the applied fields su^h as engineering and medicine |8 not to be questioned. However, 
this priority shouldX^t be coihfuaed with the need for more minorities in the basic research areas. 
Efforts devoted to thtf former problem do not necessarily lead to solutions to the latter. 



A large effort is now being put forth for the education and training of minority engineers, and in 
fact significant achievements have been accomplished in this area. I applaud and fylly support'all 
mechanisms which will lead to an increase in the number of minority engineers and m^cal doc 
tors^these are much welcomed and longwoverdue e^fforts. However, ft should "be noted thSt increas- 
--tng.the number of engineers and M.D.'s does not 'solve the problehi of the need for mote minority 
scientists, need people in both areas- the applied and4he basic. There is a need for both 
engineers and physicists, general practitioners, skilled surgeons and molecular biologists, and f<Jr 
lawyers as w^U as political philosophers. There is a need tor minorities to be involved at the fron- 
tiers of the (Wive developments in sciekce, as well as being skilled practitioners in .the applica- 
tions of technolq^. ' ' _ ^ " , 

How should we r^|||tond to our minority students concerning the need for minority scientists and 
the prospects for a career in the profession? Before attempting to answer (jWll, it may be. useful to 
have some idea of what minority students desire from higher education and what they seek in the 
way of future careers. Some indication of this can be ffained from the "Fresfean National Norms 
Survey" conducted annually by the. American Council on Education. Over tlf\paBt few years their " 
surveys have shown the following points. . *. ^ 7* - v 

The' most popular choice of a future career for freshmen in predominantly Black colleges is 
business. This is alsothe first choice of all freshman students (whiti and minorities) in all four-year 
colleges. Hoy ever, Jess fhan 1% of freshmen in predominantly Black colleges plan on careers as 
research scientist?, Compared to 2»/a% to 3% of freshmen in aUcolleges. What are the reasons given 
for choosing a career? The reason checked most by all freshmen as being very important for a career 
choice is the desire to "be helpful to others" :ai^d to "work with people." Almost three-quarters 6f 
th^ freshmen in predominantly Black colleges and 60% of all freshmen checked this* item. However, 
two-thirds of tfte students in predominantly Black colleges rate as also being very important, the 
"availability of jobs" ahd "high anticipated earnings", compared to less the one-half of all 
freshmen who rate the^ as being very important. Approxim'ately two-thirds of the freshmen in 
predominantly Bteck coU^e^ plan' to continue schoohng t)eyond tl^ bachelor's degree, slightly 
more than "all freshmen'.'. "7^ 

Other veify interesting Uems are that whereas 60% to 70% of all freshmen rate themselves as be- 
ing aboviB Jivera^ in academic ability, only about 30% of the students in the Black colleges sA rate 
themselves . The Xrait ih which most students in Black colleges rate themselves as beiiiSbove 
average is "drive to achieve" (65%). The picture that emerges from those data, of students, qr at 
least 'frpshmen, in predominantly Black colleges— which as I noted earlier is still prqbably the 
primary source of Blacli graduates— is the following: students wh6 have little interest indCientific 
careers and have a less than exalted opinion of themsej\«8 acadfemiCally, are highly motivated and 
willing to work very ha+jd to succeed. The students Jeek careers combining a high degree of 
economic security with the opportunity to contribute to the well-being of others, and are willing^ 
and ^)lan— to continue in school long enough to obtain the necessary education for such caree^JjK 

What can wo^say to these student? concerning a career in Science? Well, the first thing we can 
point out is that there «re, aod will continue to be, job opportunities in science for talented and 
motivated students. ' . 

Job opportunities and economic security exist in basic science for minorities probably as much 
as in any profession^ There are'a'few professions— and becoming fewer each year— in which one can 
M guaranteed a future well-paid positkm. Economists predict that by 1990 there simply will be too 
many qualified people for the number of "good jobs" that are available. In an article in Change 
magazine. Jame^ O'Toole of the'Center for Futures Research at the University of Southern Cahfor- 
nia. stated, "Society may be in the thfoes of creating a new-meritocracy, one composed of the 20% 
of the population that holds almost all the good-jobsMn the economy.'^ O'Toole goes on to indicate 
that thi8^0% will probably be cohiposed of thjGse possessing large amounts of schooling, and that 
persons mostjikely t^^not be included are nUnorities. women, and the uneducated. He further stajtes 



thi^ *^'the profesaiohal t^Jhtnlcal category of job^ is the fastest growing segT]^^ the 
workforce/* . ^ 

If predictions such as these are even minimally accu|rate» then the choice of science as a future 
career, by av minority student, doep make **etonomic sense/' ^ 

However, 1 ^uld hope that we would not use economic arguments exclusively as motivations 
for minority studepts to enter careers in science. There are Qther, less tangible rewards, which in 
fact are profitably the reasons most of us went' into' science. We c^rtainily did not choose sfi^nce ajs a 
career, because we expected to be wealthy. Why* did w^ choose science? There are vejry fjomplex 
reasons for such decisions, but th^y are usually^ot econdmic (although none of us set out to be poor 
either.) ^ f \ 

If I may use myself as an example,* when I/embarked upon becoming a PhysiCfst I had rtot 
thought these things through at all. In thy high schdbl in Mississippi, Ph^ics was not even offered, 
and in|ajny event I left high^chpol in the tenth ^ade. to go to college Without having taken any 
scienc^ whatsoever. In retrospect, I think my reasons for going into Physics were quite mundane, 
perhaps even ignoble. It was primarily a matter of ejjo. You may not realize it— arid \et's hope it is 
. not tifue any longer— but in my day people from Mississippi were consideredHto put it deli- 
cately --to be less than well educated, l^ven in Georgia, the state in which I attended college, they 
believed that Missisisippians were none too bright. In a sense I majored in Physics in order to prdy$ 
to th4 people around me, arid probably myself, that I wasjntellectually^pable^fitt d s t e ring suth a 
difficult and demariding subject. However, once started, I became hooked. Literajlly, new vistas 
were/ opened to me, things which had been mysterious arcane, or just plain obscure, began over 
the years of study to make sensel 'That there were ways of viewing t^e world of seeriiingly random 
events and disconneoted phenomena so .as to bring some semblance of order, comprehensibility, and 
even predictability to them .was— and still r^^ains to this'jday to me— an amazing thing. 

However^ what has been the most profound e^^rience for me as a Physicist has been not the 
understanding of phenomena, bu|.the ^rpetu^l qhallerige to understand. In research, there is . 
always a new problem, and every breakthrough only initiates another puzzle to solve. Further, it 
doesn't really matter that other people, past or present, have understood or mastered a particular 
problem— there is still joy when you master it yourself— when after a great deal o§ hard work, 

. preparation, and mental anguish it finally comes to you. As we all ^ow, it is an intensely personal 

. experience. ^ ' . 

Making advances in knowledgaand contributions to the fiield which are recognized and applaud* 
ed by one's colleagues is, of course, important and is^ something oiie seeks, works for, and ap- 
preciates. But this is not the sy^taining factor; it is thp gravy, not the meat. The meat is the per- 

. sonal engagement with the problem and the taxing of one's mind and emotion to their limits. 4 am 
suVe itis somewhat akin to what the dedicated athlete feels with retrospect to the ta^ngof physiea^l 
capabilities. * } . • , 

Being right or wrong in one's solution to a problem is klso clearly important. For one thing, it is 

. an Indication of the degree to which the subject has been mastered, but again this is not the essence 
of the experience. For example, the piece 6f work which brought me the greatest joy in recent yectrs 

' i^ considered to be incorrect by most of the Physicists who are expeHs in my area. Although I still 

ybelieve it to be a correct solution to the problem, evei] if \^ ultimately proves not to be so, that will 
not make the experience of trying to find*tHe iaolution any less meaningfiil to me. It is this personal 
engagement of the intellect and emotion which has been the most exhilirating aspect of my career 
as a Physicist. The Noble Prize-winning Physicist, I. LRabi, put it this way: he said, **I have always 
taken Physics personally « I like it better that way. It's my own Physics, within my powenA It's be* 
tween me and nature."' , / 

Somifhow. we must find ways to transmit this, sense of personal engagement and fulfillment to 
our students, so that they will be able to sense some of the excitement of what it means to be 
creativf^ly engaged in scientific research. • ^ 



Another problem we must giVfe attention to is the imagp-Uif scj^n^iste within the minority com- 
munity. As long as less thanl% of our students consider carilraaar'eisearch scientists, we will have 
IK very difficult time increasing^he number of minority scienttpti. We have to think of ways to bring 
to the attention of our'students-and their parbnts-the reJistic possibiUties of a career in \,a6ic 
science and also a realistic picture of what scientists actualljf do. TKis jvill mean becoming increas- 
ingly Involved in programs at the pfe-coUege level, high school, anil even junior high and elemen- 
tary schools, and also in activities Outside of aca^emid^ Joseph Watson points out in a recent article 

in the book entitled, Afmon ties m 5««nce, and I quote: * ' - 

< 1 ... ' ( > ' ' ii 

tific studies are more rigorous, and sin^e science is seen to be more distant 

from our daUy lives and^ultural experiences th^ the humanities and the social sciences, 
a student, to be su(»ssful as a science major must become acculturated in a ' 
"distinctive" sub-culture-a'sub-culture that is rigidly l?as^ on lo^^c^l and <iuantitative 
analysis, -the precise use of language an^ terms, and long, tedious hoirs of problem sets 
and laboratory work. r * . . \ 

Dr. Watson goes on to point out how' critical it is to rb^ch minority yolth very early' in their 
academic years-as early as the junior Wth school Wel^so that this^'accuIt;iation" process can 

gh school years represent the critical formative years for 
)r interest and academic preparation." He gives data to 
shqwjmt. oyerwh^hningly,j)ep^ljej*^ interest and sftown ap- 

titude by the ninth grade. " 



W6 theff should increase our efforts 
give support and guidance to thoate wh( 
4tep9ciaUy pleased to see that the hew 
major goals and would encourage simij 

Perhaps all that I have s£^icl Would 
Minorities for the Science Caj^^m of tl 
be futile unl^8j^,w« ^an^inci^se t:he m 



''reach minority stjudents at^as early an age as possible to 
exhibit th^i interest and talent for a scientific career. I am 
psource Cenjier at Atlanta University has this as one of its 

efforts by other institutions, 
em to have little to do with the title of the tftlk, "Training 
Future". However, my basic position is that this effort will. 
• ' / ^^^^ of "^no"ties who seriously attempt a scientific career. 
Furthermore. I.believ^ the imij/ortany things we can do to prepare minority students fOr future 
science careers are thethings we shoiild !be doing^and should have been dojng-to prepare them "for 
existing careers. ■/ ' //' ' '^ '* ■ ' ' ■ - ■' 

likely to be those whicil cut across the existing disciplinary" 
boundaries, which ooihbine'or amalgamate approaches fromj two or more existing disciplines. 
Research problems. eVen in the basic area are likely to be ihotiyated by problems which cannot be 
successfully attacked/ by the methbdology* of a single difeciplihe-energy and' environmental con- 
cerns, molecular levt^l problems ii|4 the Ufe sciences, physiochemical problems in the behavioral 
sciences, tod the mathematical artd numerical approaches in the cognitive sciences, to mention a 
few. y ' . I .. .-■ ■ ' ■ ■• 

If anything, these science careers will require an even deeper immersion in the "sub-culture of 
logical and quantitativ.e analysis" to which Dr. Watson alluded in the ^tfticle mentioned previously. 

If our students are to be prepared— or even interested— in such careers, we must begimiow to at- 
tract them to science. I am n6t advocating that every minority student go into science— and 
especially into the basic sciences. Not everyone has the interelst, talent, or desire to Tbe a Scientist. 

1 submit, however, that there is an enormous amount of juntapiied and V«sted talent and in- 
tellectual brilUartce within the minority community, and that not only would it Bfe good for society 
as a whole if the best of these people could contribute to Jcientific research, but that it would 
ultimately be good for science. We cannot have too many gobd scientists, but the professions now 
are undoubtedly missing; a lot of potential coiitribators because of thejack of significanyjarticipa- 
tion 'by minorities. ' I 

In this respect numbers are important. Talent enyi native intelligence are no doubt distriljuted . 



among the minority* population in about the same proportion as among the majority populaUon. 
Therefore, if we are to succeed in attracting the bedt mind9 and most creative persons from minori* 
ty groups into science so that they may make significant cpntributions, there must first be a suf^^^ 

, ciently large pool of peop),i& who are interested in the subject enough^to purlsue it. Therefore, I would 
argu^ that we must marshall all of our reso^ces to make our students aware of the rewArds— both 
personal and professional— of a career in science. We must increase efforts to reach those t^lentied 

' students at asf early an age'^as possible so that the necessaQ^ skills in Math and quantitative reason* 
ing can be developed. We must devote more attention to reaching beyond academia to^ reach ^ 
students and parents to change the image of scientists within the^minority coinmunity, i^s James 
Jay rioted in the book I referreii to earlier, Minorities in Science: ''Black newspapers all too oftea 
give two-page coverage to a^^lain narcotics dealer'but no more than an inch, if any space at all, to 
the achievements of Black sci^tists/' He goes on to not^ that the Ebony Magazine Success 
Library volume which includes successful Blacks, 'only fifteen B^k scientists are included. 
^Of these, nine were probably included because they are also university or college presidents!)*— 

We must also use more effectively whatever influence y^e have ih- professional societies and in 
state and federal governments to increase, the Support for programs aimed at minorities in science. 
, In sum, the preparation of minorities for the science careers of the future has already begun; the 
challenge is to make sure that we do our part to make the future better than the past. ' 



. / 
. / 



>1 / ■ 

• . • / 



C 



2i 



, "1 ^ 



'7 




♦ ■ 4, * • 

RUCTIONAL STRATEGIES IN ;rHE NATURAL 
AND SOCIAL SCIENCES 



Employing Behavioral Objectives and Drill' tb Improve Student Coippr«hen- 
aion arid Ret^Uon in Organic Chemistry at Xavier University 
John P Sevenair (Presented by iToyce Corrington) 

Modular System of Instruction for General Chemistry. ' 
Mqrcelina Velez de Santiago (Presented by Cartnen Valasq\iez) 

Multi-Pathways to Leaning General Chemistry: PSI Lecture with Piaget- 
• Based Laboratories. * * . 

' Mary Ann Ryan and J.W. Carmichael, Jr. ^ , 

Instructional Strategies in Biological Sciences - Videotape Presentation of 
Basic Biological Concepts, ' 4^ 
^ rg < s W ^ M iski m e h '■ .. ■ 



Individualizing Courses in the Social Sciences: The Blending of A/V Modules 
I and Personalized, Self-Paced Instruction. ' . 

^ Frank 0iimelow <, , 

■ J* . ■ ■ ' ■.■ 

Teaching Innovations in Applied Ec6nomic9. 

Alices. Kidder ' | ^ 

Modernizing Instructional Capabilities in General Experimental Psychology 
: at Tennessee State University. :. *- 

Helen R Barrett. I 

\ ■ ■ r " t •. ■ : ■■^ 

Planning the Behavioral Sciences Laboratory at Texas Southern University. 
. Edward C. Powell v 

. . ■ ■■ ^ ■ r 
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EMPLOYING BEHAVIOftAL OBJECTIVES AND DRILL TO 
IMPROVE STUDENT COMPREHENSION AN^ RETENTION IN 
V ORGANIC CHEMISTRY ATXAVIER UNIVERSITY 

. , ^fohn p. Siwenafr, Xavier Uni{jersity r)f Louiftiana 

(Presented by'Joyce Corrington) ' 

With funding by MISIP sovorul experimental activities .designed to improve the Organic 
'Chemistry leoture sequence wt're initiated. Most prominent amjng these were the^rovision of im- 
proved behavioral objectives and the requirement that each^tudpnt attend a two-hour drill seSsioo 
jmce a week. The very large ai^d unwieldy lecture section wa^ divided in two, as well. Extensive 
evaluations were condiicted. and thesQjconfirm'ed the success of the new activities. Responses to an 
evcrfuullon form given to the students revealed characteristics in the Xavier stuclent body which 
'may be of interest to other institution^! with similar problems and objectives. 

The teri-n_Behavioral Objectives may have a chilling sound to those famifiar with certain recent 
trends in swial science research. However, they consist of sheets headed ''A student who has. 
mastered (name of a topic in Organic Chemistry^ should be able to:" followed by a li^oftypes of 
problems with examples. Their purpose is to guide studying. The drill sections jjonsisj^f question- 
and-answer sessions, .solving of sample problems posed by the instruetoi' and frequent short 
quizzee. i ' * 

The evaluatiw is not sufficiently sejisitive to distinguish'which of the modifications was respon- 
sible for the. improvement, but that there was an improvement is undeniable. Two measures vfere 
u.sed to detect the improvement. First, the grades achieved on final examinations provided by the 
American Chemical Society were compared with similar grades froqa ^lier classes at Xavier. The 
study group performed notably better thaa the earlier cla.sses. ^ ' 

The second objective evaluation measure used was retention. In the academic year 1976-77. 41% 
of the students who began the first semester passed both that and the subsequent second semester. 
In the academic year 1977-78. the year that the MISIP activities were initiated, this improved to 
64%. The fact that standard exam scores and retention statistics both showed i^nprovement is ex- 
tremely significant, sin^-e one measure can be artificially improved rather easily by Che sacrifice of 
the other. , - ■ 'f- . 

For a more subjectivl' evaluation, a study questionnaire was given to the students early in the 
.second vsemester. The students were asked how helpful they found, each of the aSpects of the course^ 
The traditional features and thg^ew features were Evaluated, as were t^ text and the recommend- 
ed study aids. .-s^fl^ - > ' 

A'number o^interesting conclusions can be drawn from these student responses, irappears, for 
•example, that the higher ranking studejjjts make best use of the elements of the cjassically taught 
course: the lectures, the textbooR, and independent study. The helpfulness oi these declines strong- 
ly for the (; and I) students. These.students find most helpful those elements of the course which 
guide their studying most.specifically. The drill, sections-were the most helpful component for the D 
stiidents compared vvith the lecture and independent study. For example, they were the least 
helpful for the A students. The recommended nomenclature book, rf" programmed text, received 
relatively high ratings frqm the lower ranked students, . • 

■s / . . .■ 

A question on the helpfulness of studying for the various classes of exam.-^ also produced in- 
teresting answers. The A students found studying for the final examination, which Covered all of 
the material in the course, nfost helpful. These students apparently have the ability to relate 
materials from different chapters, and u.se studying for the final tp do so. The I) students found stu- 
dying for the weekly short ^quizzes most helpful; attempts t(y/orrelate different- concepts are ap- 
parently difficult for these students. • ^ . ^ 



/ Since many Xavier'||Lident8 come from ^priv^d backgrounds and since meny C anil D students 
in Organic Chemistry^go on to responsible^ positibns in\ pharmacy, medical techriology, and even 
medicine, the aids these students find helpful are» ond will, remain an important pelftof our coiirses. 
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: ]VtODU^.AR SYSTEM OF INsflTuCTlON FOR . 

GENE3RAJL CHEMISTRY 

•v . _ ^ . ^ ' ■ •■ . _s; 

Marceli^a Valez de Sahtiaf(^, Catiiolic UniversHy of Puerto^ * 

tPresented by-Varmen Valasquez) • 

» ^ ' . , ' ' ■ 

CUiem^Htry 105-106 ia a core.course of the B.S. curriculum at Catholic University dt Puerto Rico. 
It is u t«?rminal course for students majoring in Physics and,M^thematics% and an introductorji 
courstj for those majoring in Biology, Chemistry Wd General Sciehces.. Studies* cpnducted since 
197.1 show that the ^'\t\qn rate in this course hps been increasing greatly. In an attei^pt|,odeal 
with the liroblenf several approaches were^ried, among which were: appoinjtejent of a coordinator 
f()r the course, formulation of instructional pbjective^, provision for retakijig the partial exam in 
which the student obtained the I'pwest score. SinQe the textbook being utilized was in English, sum- 
nvjritTS'in Spanis|[> fd!<each chapter covered were prepared, exains were offered eyery two weeks, and 
bptional drill sessions were offered. Althbugh these approaches w.^re tridd, attrition kept increas-' 
ing. A comhiittee appointed to evaltiatS the situation- suggested that; the previously tried ap- 
proaches be integrated and combined with u change'in methodology. ' 

The system of instruction proposed took into consideratjion institutional policies such as: con\x 
pulsory attendance, compliBtion of course requirements within one semester, and grayling according 
to the university grading system. The proposed prograip included preparation of modules, pro-, 
gra'mmed Jessons in Spanish with scientific terminology, b-oth in Spanish and English, and slid^y 
tape lessons oji mathematical applications of cheniical concepts. Establishment of , a learning 
center, impfementation of a student tutoriarprogram, and provisions fqr different modes ol evalua- 
tion including quizzes, mbke-up quizzes and comprehensive exams were also included. Since the in- 
stitution could not afford the expenses of implenienbixig the program, a proposal 'was submitted to 
MISIP. TKfe proposal was approved and^funds were granted for 3 years starting June, 1977. 

The preparation of lYiaterialj was Initiated during the summer of 1977 and therprogram was im-^ 
plemented during academic year 1977-l'^7.8. The experimental group^onsisted of 49 lai-udtfnts that 
were classifield as, average by^'the freshmen' placement office according to College ^oard Exam' 
results'and High School Index, ffhe academic performance of the experimental group was compared 
with that of students of higher entrance Thdex (control group I) and that of students oflbwer en- 
trahce Index (control group II); Both the experimentaPand the control groups covered the same 
material. The control groups us^d the traditional lecture-discussion strategy while the experimental 
group used the modular system. For the purpose of comparison^ ^five tests were administered: ' 
diagnostic exam. mid-(,erm and final examinajiions for>he firgt semester', and mid-terrrl and final ex- 
aminations for the second semester. 

Although the lowest mean for the diagnostic exam corresponded to the experimental group,^the 
results for the mid-termfand final exams for the first semester and the mid-term of the second 
seme^iter indicated that the performance of the experimental group was better than that of.the^n-. 
trol groups. The results for the final exam of the second semester showed that the experimenit»I'l 
group perforrfied as well as sections of higher entrance index (control group I). . ^ • 

Final grades.in hoth semesters weM also compared. During the first semester, 89.^% of the'ex- 
p«rimental gtoup passed the course with an average'gradeof 79. Compared to the control groupg, jt ■ 
was the highest percentage of pass and the highest average ^jiade. During the second semester 
83.7% of ^he exfierimental groups passed the course with average grade of 77. Compared toihe con- 
♦trol groups, it- was the highdk percentage of.passed, although the average gradfe in control group L 
was two points higher. ' , m ^ , 

A follow up study was coh4ucted with General Chemistry students of 77/78 who enrolled In 
Analytical Chemistry during' the first semester of 78/79 academic year. The experinlental group hacl 
a higher percentage of students obtaining the same or higher grades iij^ Analytical Chemistry as in^ 



'J • • ■ ■ ' . • ■ - ■ . ^ • v • ' . . . > 

• • • . A ■ ' * . \ ■ . ■ ■ ■ ■ ■ ■ . V "V . . 

r, - ■ ■ , < ^ -...^ ■ . 

t ■ J • • • . , ■ ■ . . ' • 

. pe^n^ral Chemistry. (70% for the e^cperimental grqup vs* 32^o for the control groups), Results S^pem 

to imply that the new mifthodology, besides contribtrt^ing to improye the acfi^emic performah<^in v 
• (Jeherai Chemistry, giv^s the ^udent the dftportunity to master the fundamental concepts and, to -i.^ ' ' 
' improve hi^ performance in upper level chemistry courses, ,> • 

At the preser\t time, one fourth of the total number bf General Chemistry sections ard subjects 
durihji the second year of the project. Prejiminary ani^lysis for the semiester dT AugUst-December^ ' 
1978 seems to indicate the trend ijp^ grading ^nd attrition Is in 1977/78, The; experimental 
T group also covered one cha&ter more than tfi^control ^ . ^ ^ 
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' ^"iS^iSfc^^^^ GHEMlSTRYr 
PSI LECTURE WITH PIAGET-BA«^^^ 



Mai^ Ank ayan and J. W. Carmichaet, Jn 
^avier'Vi/liversity of Louisiana 



.r" "/f™'^ "'-''motion.! .Suij&itl'i^i^rSfe 

h«>4.«..n u,«d in General Chemistry section, at X<,vier Un^verX sinoelfl^ of iBstmcfon. 
^...re. at- 

HSvirig reading ^«^ZhZi^ \ eonxemence (designed specifidally to assist those 

mediately prec^rirthrchemistv ""^'"^ ehemi*t*y credit.' ThW. 

:M.thema.icardmicXes&,^ tw^^i^ " * "> 
first „a, ren^V* 7y p oviC r^^^^^^^ ™d reaao,v„g abiUty^m 

extra time they n^d to ovtcore tter Tf^^l u deficiencies can take the 
" .n.,!^?'''"' '^""^ ^^""^^"^^ traditionallytau^t course indicated that students in the PS l' 

wtrl l " . ">'i«"«l.,Perf<''n«nee ^nd retention of cohtenl' for those completing the course 
were the outcomes of significance. Surveys of student attitudes since the PSI ^T^^m^ 

.port.™ of students do not ha/the akiUty to «.aof abstrajy irrffl^e^^raim^ ; 



•aperationat by Piaget. It has been suggested that students who cannot do so would be more likely 
to gfosp the. concepts of i science which requi^fis a great deal of formal operaUonal thought (as 
chemiHtry does) if concrete problemj. and. meaningful inquiries are used to' lead the students into 
ubstract'thinking. Thec«|foi'e. we(have written laboratory experiments- which lead the student frbm 
concrete, observable phenomena to abstract pringpltjs. rather than providing the theoretical 
btttkji-ound first and simply having students verify the thecy-y (as in traditional experiments.) 

()u> experiments follow the Earning cydle suggested by Dr. Robert Karplus of Berkeley- ex- 
ploratiaMnvention. and application. In the exploration part of 'the experiment students are given 
an opportunity; to explore a particular topic, become familiar with it. and raise questions about it, 
For our experiments, the stuehJtrts were given -ijpecific instructions to follow in this part^as they 
became acquainted with a system. In the invention part pf the experiment, the students are asked 
to look for patternssn their data, make generalizations about i>. and plot data where Applicable. The 
'variables and their relationships are highlighted in a group discussion? with the students. These ac- 
tivities lead toward the invention of concepts, « 
' • Finally, in, the application part of the experiment' the stuhg^ts are asked to extend the basic pon- 
cepts inl^ome way. In some experiments the students are aSfed to take the conce^its they developed 
and make predictions of sftme so?t on the basis 5( them. This might invDlye calculations and/or 
an.swers to questions. In some casei the application takes the form of an open-ended componerft to 
the experiment, in which the student is asked to investigate, in his own way. an area closely Related 
to the one he .studied io the first two parts of the experiment. 

Our overall app'roach to the laboratory course is best described by the term' "guided, inquiry. 
Informal uvaluatlhs of the program thus^ar hav^indicated that student interest is greater and 
perfoifmance better than that observed in traditional: laborator^ections. 



INSTRUCTIONAL STRATEGIES IN THE BIOLOGICAL 
SCIENCES . VIDEOTAPE PRESENTATION OF BASIC 

BipLOGICAL CONCEPTS 

. 0,eorge W. Miskimen ; ' ' . 

Univenity Qf Puerto mco, May aguez 

Videotafpe presentation 6f basic biological concepts is a proven and, potent tool for laboratory 
and classroom Inatructidti. During times of increasing fnstructional costs it becomes essential to 
seek ways to reduce these costs yet maintain quality, of inatruction. Videotape instruction can serve 
both functions - reduction of instructional time anA materials outlay! While at the same time, it 
provides improved learning opportunities by combining the use of high-quality A-V 
raateriafl with liVe dehionstrations presented by team-teaching professors specializing in various 
subject areas. "Close-up" details of experiments and demonstrations can easily bp seen by each stu- 
dent, regardless of seating arrangemeqts. and scheduled .replays, further reinforce learning- 
possibilities for less-advantaged students. In the<^:ase of the University of Puerto Rico at 
Mayaguez. where 1200 undergraduate biology: majors as well as 1000 other students are served, the 
.first year basic biology laboratory courses were targeted lender our Video Instructional Pilot Pro- 
gram. I . . - , . 

^ . Basic equipment needed^d successfully complete such an undertaking can be comparatively in- 
expensive gr it. may be highly sophisticated. Either type can be effective. Minimum eq^pment 
needs include #TV camera for livejiemoriStrations and for copying'slide. film strip, or overhead pro- 
jector material, a 16mm graflex TV motion picture projector for transcribing films dii;ectly onto 
videotape, a yideocassette editing recorder/player, some form of lettering system, and, of coilrse, a 
supply of videocassettes. If a closed circuit TV system is already available on campus.' as it is on 
* ourrt. facilities such aS video typewriters, switchers,, etc.. makp production much easier. 

Production is perhaps the^mlat important,aspect of vid.eotape presentation. There must be 
understanding and coordination between professors suppl5^ng subject material and studio techni- 
cians in whose hands lie real success. It is essential that academic personnel fully understand the 
mechanics of TV production and be familiar.i|/ith the lirjiitations and capabilitres of equipment that 
is to be used. It is also necessary to be aware of the various visual aids sources. 

■ Ti>e first step in videotape production i^ outlining each individual unit of the program and 
evaluating which portions, can becompleteA with "cimried" visual aid« sources su^ih aj films, slides, 
and film strips anc^ which parts require "live" demonstrations. When using films and other corn- 
mercial visual aid* materials, it is generally necessary to observe copyright laws. A lettir re- 
questing pefmis.sion and the terms or conditions should be sent io suppliers. 

After visuaNaids materials are assembled, these are reviewed and a provisional audio script is 
prepared with notations listing the rec^uired visual; images. If, ^r example, part of a movie 
represents an effective, way of transmittmg information, the movie is taped ^pnto a working tape 
along with its soundtrack. Film strips, slides, an|i live demonstrations are also taped ont(Mvorking 
tapes. It was found desirable to use lloseup shots wherever possible te inpure visual clarity. 
Preparation of an audio narratiA<b on tapf recorder cassettes is then cofhpleted so that a time base > 
can be estajilished fdf synchjoniaation WitA the video image. 

« After art.sembly of tlje various video and audio components on working tapefe, the t^ost critical 
stlpp of final recording and 'editing can begin. Usfng the editing recOrder/playe^ mateTffil from the 
working tapes i.s a.ssembled. Captions printed by the video typewriter are superimposed upon the 
Videoimage during assembly. Technical sophistication is almost unlimited; if tiinfl|is insufficient to 
complete a narration, videotape* technicjues pe|/mit repetition or stretching out that portion of the 
image. microscoiSc images are possible, images can be siiperirfiposed, and so forth. 

The video image is first incorporated oh the final master tape followed by the audio. Usin^he 
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previously prepared tape recorder castiiettes, our technique has been to play the tape cassette into 
the headphones of the narrator and, aa bhe video image is observtld, to dub ip the final narrative 
orally. If changes or corrections are heeded, the editing recorder/player can be used to insure preci- 
$)ion placement of changes. Once the fin^l master tape has been completed, additional copies can be 
made as. needed. Two audio channels are available in many editing recorder/players so, iti our'qase, 
one channel was used for the final Spanish lariguage narrative while the other retained English 
language ''working'' narrative although it could*also be used for final English narrative. ^ 
' There are IH videotape labjoratory pr,ograms available. Each unit occupie^i approximately 46 
minutes and is presented at regularly assigned hours as well as a number of additional showings for 
students who feel the need for/additional learning reinfoi^Cf^ment. ^ 

Thejiasic Biological Concepts videotape presentations are evaluated on a continuing basis. Two 
methods are used: 1) student response (juestiontiairos concerning opinion of video versus conV^- 
tional instructional methods, and 2) objective tests scores on unifori|i tests given to sections taugmT^ 
**live*' versus those taught by videoftapo. * • - 

Under our svstem, students from classroom sections are randomly dispersed into lab sections 
which are gr^flb independently, so it was possible to compare both videotape versus live lab- 
trained studei^ and also classroom performance of each training group. Lab performance of^ 
videotape trained student^ was sifj^pificantly superior at the 0.01 level while classroom pejiormance 
was higher, but not significantly so. If labs and classroom grade percentages were weirfntofl equally 
(actual weight is 1:3), then classroom performance of videotape lab-trained students would also 
have been significantly sliperior. 

Videotape presentation classrooms are of 35 student capacity. Two 25 inch, commercially 
iivailable. color television monitors per room are placed at a level of 5 feet above the floor. Booster 
audio amplifier interface between the campus-wide cfosed-circuit TV coaxial cable and the 
monitors. Tapes are played from the central studio as needed. 

A large-screen TV projector for use with 10x10^ foot screens in au(Jitorium facilities was con- 
sidertxi originally, but it was felt that individual TV monitors placed in a numb^ of separate rooms 
woul^provide more flexibilfty and would result in less disruption in case of breakdown. In addition, . 
full ro<ini light can be used witlj conventional monitors. 

In general response to the video-tutorial approach has been extremely favorable. A^very smaH 
number of students regarded the method as too impersonal. Much student ti^ne was saved in learn-- 
ing conceptual material and the opportunity for repeated viewing was very favoi;ably received. Not ^ 
unexpectedly^ most objections came from some faculty members who perhaps felt that they were 
being replaced. We recommend, therefore, that when establishing similar programs, it be emphasiz- 
ed to staff that faculty time freed by |he videotape approach could be used to participate more ac- 
tively in advanced courses or in individualized instruction. 
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INDIVIDVALlZINt} COURSES IN THE SOCIAL SCIENCES: 
THE BLENDING OP A/V1M0DULES AND 
. PERSONALIZED SELF'^PACED INSTRUCTION 

' / Frank Brimelow, Voorhecf \'ollege - 

Several yeara ago, Voorheea College, a small, pMomiitahtly black college in 'South Caroliha, 
won a MISIP grant for the purpose of Imprbving instruction in the Social Sciences. A principal 
/onnponent of the improvement program was the establishment of a social sciences auto-tutorial 
learning laboratory, which was designed to allow students to work at their own speed, with some 
additional tutoring if needed, on specially prepared A-V modyles. \ 

Voorhees College? which maintains an "open admissions" policy, serves students who come 
mainly from rural areas and small towns within th§ state of Soilth Carolina. Many are ill-prepared 
for college work, and those who are the least prepared often read only at eighth or ninth gr^de 
levels. Our kind of student body, it was expected, would derive diqtttct advantages frpm auto- 
tuttirial A-V modules for a number of reasons. In the first place, students with serious literacy pro- 
blems, because they cannot take notes quickly and accurfitely, have difficulty in traditional lecture 
courses. Under this new teaching method, however, a student working atliis or her own pace when 
doing auto-tutorial A V modules in the laboratory .would have tipie to improve grammar, spelling, 
and other writing skills, ^iecondly. since many of our students come from homes where there is little 
exposure to things sometimes designated as "cultural", it .waa expected that, given the wealth of 
A-V materials now commercially available, A-V modules* might provide a substitute for the 
multitude of visual experiences that young people from more educated, weAthier families receive as 
a normal part of their home environment. '■ ^ ^ 

Accordingly, a social sciences laboratory was established. It contained 'twelve semi-private car- 
rels, niiu^ (if them equipped with Dukane filmstrip/cassette tap^^achines, and three with Garatnate 
sUde/casserte-tape machines. In the fall semester of 1977 A-V modules were introduced as central 
requiroments in two cour.ses. World Geogtaphy 231 and European History 432*. Laboratory 
a.ssi.stants -students of high grade-point averages and mostly seniors— were' trained to use' the 
machines and to assist'^other students with aut«»tutorial A-V n^odules. The laboratory was open 
thirty hours each wt?ek.- students being^encoura^ed to come in at their own convenience to worjpoaj 
the modules. In th^ spring semester of 1978 auto-tutorial, A-V modules were incorporated infoyet 
another coi^rse. introduction to Sociology 231. ' / 

The organizational details of the three experimental offerings are worth recording. World 
(Jeography was typicdl of the three. It was a second year course with an enrollment of ^students. 
IV^tfst wtre sophomores, but the class did contain a sprin|jling of juniors. One part^of theco^e was 
fairly traditional. All course participants attended three normal, one-hour lectures each WeekS^hey 
took four tests during the semester and these scores constituted 45% of the final grade. The most 
imporTant requirement from the point of view of this paper, however, was that all students were ex- 
pev.ted to do five' auto-tutoria^ A-V modi^out of a choice of eight. The modules y/ere, of course, 
done in the Social Sciences Laboratory witji some help from lab assitants. The average student 
needed approximately four hours to complete each one. He was given a single sheet or a small pam- 
phlet which served nofonly as a guide tfcjiim in his study of the filmstrip or the slide-set, but which 
also tested his understanding of these A-V materials by means of searching questions. Most ques- 
tions Hemanded a full paragraph for an answer; some, particul^iy those towards thei'ehd of the 
module, required essay-length answers: Once a student became proficient with the machines, he 
could switch the filmstrip, the slides, or the cassette-tape back and forth to select the information 
he needed to answer the module questions. Stil^ents could use dictionaries, grammar books, er^- 



•Huppor;. for the devplopment) of hinlory courseo was provided by Lilly Foundation grnnt^ 



cyclopedias,. and other reference tools available in the laboratory. On completing a nfiodule* students 
hai\ded them in to the instructor and they were graded on the basis of 100 poinjbs. Taken together, 
the five modules constituted £6% of the total grade. 

In ail three courses students filled out an extensive evaluative instrument at the end of the, 
semester* Stude«it responses' indicated that they both enjoyed and profited from the modules. The 
maximum negative response to the modules came'jn the World Geography course where six out of 
twenty-three sAldents opted for the answer **I would have learned more without the mo^ules— with 
just traditional lectures and regular tests'-. In Introduction to Sociology only twp students out of 
25 chose this^ negative response, and no students in European History chose it On the open-ended 
parts of the questionnaire students oftep wro^e in comments such as **I got a better understanding 
of the World Wars" or I foun(f then) very educational''. 

To Home extent this end-of-semester ^valijfative 'questioi\naire was redundant, because the inr 
strCictor had already learned from informal discussions with students that they enjoyed modules 
and thought them valuable. The most interesting part of the questionnaire, therefore, wa? the ques- 
tion the instruqtor inserted in an attempt to determine just exactly why or how course participani^ 
benefited from this teaching technique, ^ «. 

Th^que^ition was entitled Modules and the Learning Process, and responses to it were based 
upon the Likert scale. An analysis of the results suggests that one reason why students value this 
U^arning methq^ is? because it gives **mental images of some of the things mentioned in lectures or 
elsewhere". Some 49 students agreed or strongly agreed with this prpposition, while only two 
students disagreeed. This finding suggests that the old boncept of 'cultural deprivation' may not be 
Ifcompletely invalid after all. that the use of A-V modules does for Voorhe^ students what years of 
browsing through National Geographic and Time magazine does for youths from more advantaged 
homes— it gives them mej^lal images to which they cpn attach words, 

7\ second very tentative conclusion one might reach is that having a seqseof being in control of 
the learning process is important to our students. As many as 51 agreed or strongly«greed with the 
proposition^ that doing modules was interesting because **you could control the learning process, 
switchings the filmstrips and cassette-tape back and forth, taking notes and answering questions at 
your own pace". Only three disagreed with this. Thus, we may be dealing at Voorhees with students 
whp are alienated from the learning pr\)cess. If this is trUe, any steps we can ^ake to create in the 
student lihe feeling that be controls his own learning process and also, to some exteht, the learning 
environment, will bring improved fesults. 

Once A-V modules had become established as an instructional method, the instructor blended 
thts technique with the technique of Personalized Self-Paced Instruction (PSI), It was decided to in- 
troduce PSI modules along with-A-Y modules in a sophomore-level course. Ancient and Medieval 
History. This was a small group of five students, three of whom were history majors intendingl^o 
graduate at the end of the year. - i 

In most respects the PSl technique used was orthodox..The contents of the course were dfvided 
into eight units or modules. Kach module was based upon a section of the course textbooks. The 
Civiluation of the Ancient World by Chester W, Starr For each module the instructor prepared a 
guidesheet for student use. These guidesheets consisted of identifications and topics for paragraphs 
and essays. The mastery quiz given to the student when he had studied the appropriate readingsin 
the text were simply taken directly from the module guidesheet. • 

In two ways, liowever, the teaching method used d^fered from prevailing^ PSI techniques.Virst, 
no student pro(5tors were used. Since the^i^ss was small, there seemed no point in devolving some 
of the teaching and testln^^ functions ^nto trained student^assistants; the instructor coachi&d 
students and administered mastery tests himself throughout the semester. Secondly, and perhaps 
more importantly, the principle of mastery learning, so dear to the hearts of PSI devotees, was par- 
tially modified. When students take a unit test in a standard PSI course they receive an A or tern- 



porary F. But in this course A. B. and tenjporiry IC wer^ the gradas assigned. This meant that the V 
end of the semester a student wo^ld generally have A mixture of A's and B's to his credit, rarely a 
lineof A's. 

Even with a partial abandonment of the mastery principle two students out of five did not com- 
plete the courhe. Significantly. bo\h of them finished their A-V modules but feU short in completing 
regular PSl modules. At the end of the course, the participants were asked to fiU out question- 
naires. Student response to the course and the teaching methods was definitely positive. The course 
was desoribed as "interesting" and "an exciting learning period," and the methods used were 
descnbecT as "a good wa^r to learn." and "a good procedure." However, students ^d seem to think 
that there was too much work in the course, One said he would not advise a feUow student to take ^ 
more than one PSI courte per semester. Two students, suggested that the method of testing was 
rather lengthy and exacting. As a result of these •bservations the course is being modified slightljUf 

Overall these experiments* haviB been received with great enthusiasm. Work is proceeding to 
adapt this 'blend of techniques to other courses.. 

Since the expiration of the MISIP grant, this work has been carried on with^inancial assistance 
from the LiUy Foundation. Development of History course materials Was accomplished through the ^ 
support of Lilly Foundation grant. 
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TEACHING INNOVATIONS IN APPLIED ECONOMICS 

'* ' ■ < . , • . ■ ■ 

Alice E. Kidder 
North Carolina A &T State University ^ :\ 

The penetration of minority scholars into the discipline of econonycs has lagged behind that of 
many scientific profession^ It is alleged that the quantitative nature of the field deters the! social 
science undergraduate, and the abstractions of economic theory compejte at ,a disadvantage with 
the more poli(;y-relevant fields of law. sociology, or business. To counteract these tendencies, the 
Kcanomics dfepartment of North Carolina»A' & T State University has introduced several techni- 
ques to attract and retain students in the fi^ld; I shall describe several approaches, and report on 
the outcomes of : 

1) a Learning Resource Laboratory W provide tutorial instruction in quantitative ardas 

2) Expanded curricular offerings in^Aantitative methods, and 

3) on-the-job learning opportunities for students to work with facility on funded research 
prbjects in applied economics 

Under a ^ant from the National Science Foundation, the^conomics Department set up a 
tutorial center, staffed with students and faculty prepared to assist students witl^ quantitatively 
denianding courses: econometrics, statistics, operations research, calculus, and intermediate 
economic theory are principal problem ayeas. Students can use the Lab any time between 9 a.m. and 
5 p.m., and may opt for a student , tutor/or a professor other than his/her instructor. Studentis rhise 
question^bbut the reading assig:nmen£S, homework problems, or exercises, and may be given pro- 
grammed mstruction materials. In addition, A-V materials (tapes, slides, video cassettes) are 
available as self-paced instruction. At^east thirty students are monitored in the Lab each day and 
usage is voluntary. 

To test the effect of the Learning jflesource Lab, the faculty studied the impact' on GRE scores. 
Interestingly, in the era following th6 introduction of the Lab, GRE scores in verbal areas did not 
gain, but there was a statistically significant increase in performance on the quantitative testing. 
During the period 1965-72, the averc^e was 403 points; during*! 973-7^the average rose to 442. The 
upper range also improved. Another test was later performed to see whethe|;^the Lab Usage per se 
contributed to improved GREjpierrormance. A single equation mod^l was used to predict (Q) the 
.scores on the quantitative aptitude test, using as predictors GRE Advanced Aptitude Test (A), 
grade point average (G), Learning ^b usage (L), and sex (S); The results are given in Equation (1). 

ft ■ ' • ■ ' ' ' 

(I) Q=ll6.45-f20.44G + 0.50A + 19.07L 29.36S t \ i 

(18.95) (0.19)^ (22.34) ' (2L84) . R"^ = .21 <Evans and Jeong) J 

Even taking into accodnt t«he effects of other contributing factors such as sex and GPA, the 
positive effecl| of the Learning Lab is evident, %p it statistically improves performance on balance 
nineteen points and, rtnce the effect interacts with GPA^ may possibly account for as much as sixty ' 
points, or approximately a fift^n percent increase, ^hese encouraging results have led the A&T ad- 
ministration to p^tinue funding beyond the duration of the NSV grant. 

There are few attractive economics jobs for students who hold only a baccalaureate degree in the 
field. A&T encourages students to apply for graduate training, and'io prepare^thejn for the figqt's of 
graduate school, offers the students econometrics, quantitative aiffliysisiipnd operations restorch 
electives in addition to required courses in caltiulus, matrix algebrp^ statisMct, intermediate micro 
and macro theory, and a research method^ seminar. Students from the program h%ye gone on to 
complete Ph.D. course requriements at Harvard, M.I.Ti, U. of lUino^U. of Kentucky, 'and other ^ 
graduate school^ln economics. Students ppss^he challenge of graduatetraming in economics' from , 
one collcFgiate generatiolh to the next, and successful doctoral program completions give evidence of 
TOtisfactory undergraduate preparation. 
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.With a group of undergraduates trained by their junior and seftior years in economic theory and 
quantitative methods, faculty of the- department have been able to involve students as paid 
research a'saistants.'Ofh funded projects. Students soon learn the relevance of econ(imifc theory when 
preparing cfis^/beneflt analysis for the Environmental Protection Agency^ orVakating the 
economic impact of transportation project^ for the Urban Mass Transportation Administration. 
Theory and practical relevance blend in a learning. experience whi«h pushes the students to the 
limits of4heir academic growth. Undergraduates need closer supervision than graduate assistants, 
ljut the payoff in demonstrated skill development is profound. Students with a track record in fund- 
ed research can more easily obtain subsequent employment with the government, with consulting 
firms, or with management firms. Faculty kre given released time with which to conduct the 
re.search project's, and students may receive independent -study credits for their research work. 
tVuIty/student workshops presenting research results enhance the reputation of the department. 

these programs can, and are, being implemented on many minority campuses today, and it is 
hoped this presentation will convince other schools of the fe«sibility of expanded progr^ims in ap- 
plied economics. 
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MODERNIZING INSTRUCtlONAL CAPABILITIES IN 
, GENERAL EXPERIMENjrAL PSYCHOLOGY AT 

TENN6SSE6 STATE UNIVERSITY ' 

Helen R. Barrett, Tennessee State University 

When the MISIP grant op][)ortunity came to the attention of Tennessee State University in 
197 1, all of the science departments were briefed on the guidelines. It was clear that this was an im- 
portant opportunity for Genwal-Experimental Psychology at Tennessee State. Althbugh the 
department courses listed in the catalogue were' representative of the various disciplines in 
psychology, including among them a year y^of Experimental Psychology and Physiological 
Psychology, lack of facilities iiiade it virtually impossible to carry out experiments and demonstra- 
tions which wfere typical of the various basic and applied experimental areas such as learning, 
physiological perception^ and human performance. For these reasons,^ we felt that our primary focus , 
H|^uld be to strengthen our present program in General-Experimental Psycfiology, rather than to 
head in the direction of highly innovative approaches. Two basic criteria served to guide our plann- 
ing and eventual implementation of the program supp(u*ted by MISIP: first, a significant nipiber of 
students would Jbe benefited, anidTsbcond, the improvwnents should be thought of^aSjpermanent in 
nature. A more specific content*related goal was the aspiration that the new programs would great- 
ly enhance our ability to train students in both the technical and conceptual skills required to 
employ the methods of science to questions of jpsychology. Thus, we spent considerable time selec- 
ting content areas which we felt would have high intrinsic Interest, and would appeal to a broad 
cross-sectipn of students. 

The program was designed to provide a.yariety of representative "hands on** experiences to sup- 
plement our standard 'iecture-book** approach with exposuic® to contemporary behavioral research 
methods. JSciMjifically, funds were used to s|appQrt the various activities. ^ ■ 

I. Personnel 

a'. Faculty, The planning of laboratory facilities and the reorganization of courses was 
facilitated by a Ph.D, level experimental-physiological psychologist, hired initially with 
Foundation funds: Presently, an M.A. level laboratory manager, hired with University 
funds, is; responsible for preparatioj;is and demonstrations, and students use of the 

, . laboratory. i 

b. Students, Student laboratory assistants, initially hired with NSF funds(;<and presently 
by the University), hav^ worked in the laboratory since its inception. 

II. Ilesearch and Training Laboratories and Accessories 

a. Experimental Psychology (Learning). A full-scale laboratory, was established to acct 
pany the Learning course.^ It is equipped for experiments, dempnstrationsyand studeiu 
projects in animal and human learning. Major equipment |h*ocured include/ animal hous- 

. ing ficilities, operant conditioning chambers, ^nd devices for human leftrning, such as 
bipfeedback equipment and memory drtima. A parfbf this cout^ was ap equipment con- 
struction program in which students built laboratory apparatus used to ruirexperiments. 

b. Experimehtal Psychology (Perception and Human Performance). A laboratory to accom- ' 
pany this course was equipped4pi' demonstrations and experiments in this area, in^ 
eluding for example, reactiDn-time^ audiometry, and the measurement of vi^ual illuisions. 

c. Physiological Psychology. The laboratory for this course is designed for training in 
neuroanatomy, small-animal stereotaxic surgical techniqueSf and oehavioral testing of 
physiological manipulations. * 

d. i4- V Aids. Films, sHfes and tapes were acquired to correspond to the above content areas 
to supplement classroom lectures. ^ 

* • ■ 
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e. Gfn^ral Psyc/iology and Senior Project Equipment for thfe above courses is drawn upon 
foj^demonatrationa to General Psychology students,, and for individual^re/earch projects 
by student^ enrolled in the required Senior Project research course; 
I U. Colloquium Series * . . * ' ' ' ■ . ' . 

. a. The Psychology Colloquium Series was. established to compliment formal cWse work. 

with outside speakers in various research areas. Prograhis were iJublicfaed thrdughout 
'the University, as well as in the Nashville psychology community. 

Heaults and Evaluation. It is a Gredit to the design of our program and the co-operatiOn of the 
administration that the improvements are long-term in nature, affect a large number of students, 
and are used extensively. Nothmj^is^sitting unused in closets. Further, our equipment and A-V aids 
tend to be standard, modem device^, not so highly specialized as. to Appeal to bhe interests of a 
limited number of students and faculty members. The laboratory exercises and dem^strations are 
representative of what can be done with our resources. We are now in a position to A-aw upon our 
holdings to devise other student exercises, klempnstrations.'and individual projects as our courses 
evolve from yea^to•^ear. The range of our facilities permits us to encourage individual student 
research projects in a variety of areas. Since 1973, each semester we have had Senior Projects and 
theses run in our laboratory in the areas of learning, chemical brain stimulation, bait-shyness, 
biofeedback, ^nd short-term memory. , • 

All of the above-mentioned programs were found workable with th^ exception of the equipment 
construction program. The large investment in faculty time for the nece^ary supervision and 
guidance (for 30-40 students) was not justified by the educational impact.. The Psychology Collo- 
quium Series existed for three years of Foundation support. While nb funds are currently available 
for this kind of regular activity, we have established a mechanism and precedent for such a series, 
' which can be continued on an occasional basis if funds permit. ' • 

Several observations are indicative of the impact and success of the program: 1) A rating-s^le 
type questionnaire to evaluate the revised course in Learning indicated clearly that students felt 
that laboratory exercises facilitated their grasp of textbook concepts and made the course more.in- 
teresting. 2) As the first full-scale undergraduate laboratory among the Nashville universities, it i^ 
n source of pride among students, ajnd has been the basis for contacts with other departments in the 
city. 3) The number of majors deciding to attend graduate school in experimental psychology re- 
ijiains small, however, we have effected the ekposure of all majors in the department (^bout 70% of 
whom go to graduate school in some branch of psychology), as well as some non-majors to scientific 
approaches to behavior. 4) The program has promoted interdisciplinary exchanges on our campus 
since we have attracted non-majors to some Courses, supervised interdid^plinary theses, ajid in- 
creased contact with faculty in other science areas. 5) The program has been the basis for two subse- 
quent research and training grant applications, both of which built upon the facilities and courses 
supported by MISIP. 6) The careful selection of equipment resulted in ^^jiaratus whicfj'has proven 
to Jj)e versatile, (e.g. the modular programmable biofeedback device which is used in every facet of 
the program). 7) The program has been continuously active since 1973. When NSF funds were ex- 
hausted in 1977, the University assumed certain financial responsibilities (laboratory martager^nd 
supplies) to perinit program operation, and has continued to provide and increase laboratory space. 
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PLANNING THE BEHAVIORAL SCIENCES LABORATORY 
AT TEXAS SOUTHERN UNIVERSITY \ 

Edward C. Poitf^ll, Texas Southern University , ' 

THE. SYSTEMIC context ' v 

^ The Behavioral Sciences Laboratory is conceptualized within a systems perspective. This 
perspective provides a meaningful framework for interrelating student/programmatic and societal 
needs and provides a system for selecting solutions to complex problems. 

' Texas Southern University, after careful study of the environments within which it exists and 
seizes, "bought and obtained a new mandate from the State of TeXas: serve the urban environment 
through affective programming. The nature of the emer^nng environment seems to demand o r)ew 
specification of basic education. We have conceptualized our version of the new basic education in 
three interrelated parts: process, thematic specializ^^n, and integration. , ^ ' 

The process skills include, but are not limited to, the ability to conceptualize the essential iiimen- 
sions of ill defined situations and to< construct meaningful models. Integration skills include the 
ability to apply theoretico-empirical knowledge to improve the human condition. Thematic 
specialization skills represent one's abilities to follow signs lo problem solution no matter what 
traditional departmental lines they cross^^ » - . 

Our present thinking is that the implementation of this model would increase the life chances of / 
our graduates and at the same time more effectively sqrve the general societal interest by providing 
new professionals, with skills appropriate in dealing witlflinique complex problems. 

Our assessment of tne state of the environment and informal assessments of transitional pro- 
babilities to new stages reflecting an increased fit between graduates' skills and societal neieds in- 
dicates that: 

f . The inerti^ of organizational structures and traditional curricul^r models are so strong 
that new icmas m^y hpt only be rejected but also taken as proof that the initiators are 
^ outside the mainstream and,' therefore, need not be seriously considered. , 

2. The society will Neither give less than due consideration to science oriented ideas nor 
fund traditional cmes without expecting major reorientations to fit new needs. 

3. The funds to support the type of cur^ulum design Suggested ar^ unlikely io be 
^ available in the requn^ amounts to do the renovations demanded with thi^ speed the 

developing situation s\ij^ests. ^ > ^1 

THE LABORATORY \ ' = ^ 

The labpratory supports the general model discussed abovd and the traditional programmatic 
environment. The objectives of the laboratory are: 

1 . To provide an academic support facility where undergraduate students might use A-V 
materials on individual, ^rid small\^oup based in economics^ psychology, and 

. sociology, and 

2. To provide a data analysis laboratory toN;mprove quantitative and analytical skills 
^ among^ocio-behavioral sciences students. \ * V 

In order to/fit the laboratory, into QlUlf over^-all mod<^ design, the following criteria were 
estabhshed: ' - ^ ^7 • ' ' 

1 . The laboratory must be both a physical space (Jesif to support the objectfves and a 
:,process of knowin^.and doing not limited by space consideration^. 

2. ^The principle qf flexibility must dominate all other coHsiderati(xhs so that respon* 
siveness to new conditions will be facilitated/ 



In the A-V component, study carrels may be arranged into several designs depending bn space 
and instructional strategy, or moved to new facilities^we project in 1^81. The softw^e }3 relevant 
for at leaststhree disciplines. # ^' ' " ' 

In the data analysis component we had the choice of short t6rmwlvanta^es or long term poten- . 
tial._One Set of minicomputers had one high leVel language, very definite limits on simultaneous 
hands-on use ^d few growth options. Another set had multiple, high level languages, the potential 
to expand the number of users, change operating systems and slllect options wiich\ facilitate* 
growth. We chose from the latter group. The basic hardware is a DEC lJ/34 computeir. RT-U is the 
' operating system. The high level languages are FORTRAN and BASIC. 

' The students being served are largely in the lower division of the pocio-behavioral scjeAces. The 
upper division students served are primarily in statistical or othef quantitative courses. The 
average number being served will increase from t^^he present 350 per term as additional hardware 
and a wider range of application programs bepome a#ilallte. « , * " 

PROJECT EVALUATION ' , : 

^he Behavioral Sciences Laboratory is operating within the limits and at the potetvtial expected 
of the planrted, first-stage development. While no formal evaluation research has \)een completed, 
the demand for longer hours of services, for mote terminals, for other rjgriphei'als and for the mini- 
library donated by faculty and students indicates positive evaluation. Additional hardware would 
allow us to support more students and to interface experimental psychology and the computer. 
CONCLUSION AND REcSMMENDATiONS ' 

The systems perspective is effl^ive in both planning and irriplementation of projects. We did 
not; have the funds to do what we know heeds' to be done. However, the development of an over-all 
model facilitated our understanding of what might be done with modestlunds to achieve over-all 
goals. It- is' recommended that: ' 

1. more of us utilize the systems approaclftoproprammatic development, 
2.. the short-term, dead-end, development advantages be traded-of f in favor of modular 
growth potential, and' ' ' 

3. NSF continue this program and develop others which support high risk" alternative 
V approaches to ways of learning. ^ < 
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USINtS THE COMPUTER IN TH| 'I^^ SCIENCE) 

* . . \ ■■ " James O. Beck, Virginia State College * ' 'I : . 

^ Students enrolled In our .tw<>8eme8ter ^eqaeiice in general chemistry at Virginia State College 
^ represent aive^ae-^^ckgrounds, Interests, and abilities. They are drawn from> number of different 
majors, including agriculture, biology, chemistry, geology, home ".economics, majjipmatics, 
microbiology, and physics. A significdnt fraction of tlie enrplleeS are interested iiTlSicine and 
, otherTiealth-related careers. The students in these, chemistl-y courses also vary^widely in their sden- 
. ttfiVVant) ftiathematical tffli'ckgrounds and abilitiesr some ten- to fifteen percent of them had no. 
v cijemifltry in high school ahd fhe (fiality of the high school courses taken by the others is qiies- 
vr tionable. When we adminijSfe^red tfte AGS-NSTA standardized^ examination in'rhigh sflhool 
..^l;hemijstry .to-students entering the general chemistry sequence, the highest score reArded was at. 

tiie fift^percentile level while the mea?t-and median scOres were just above *the,ten percentile WeU 
K . "''''%his very diverse groUp.p/ students, many^ whom are not adequately p/epared for a 

^•^^ ri^^jugicien^^couraei -pur basic Apijep^h has bden to provide students with^aiffriety of-alter-* 
J-natiye fehrhin^!f .^odes and extra- to mast^ thtf course ma.terial. We have made th^, 
;f^^om|iute^h jpijl^r.tan.i part of this .pt^.a)»Vand hope to enlarge its role in future refinements. Our 
•\/f«I^3^®n<^*p4i'c'^s tfaat the comput^r/Cflh;|pi^ a useful role in instruction in chemistry and un- 
, ■ ?4»oi?btfei^y in'o^h areaVas w6H^?VvritJi:the reduction in cost of computer capability and the 

•a^jfre^sin^-prevatr^e^f rtticrocomputers/.tbtnputers should be playing an increasing part in our in- 
J^ruct;fenahdelivef^ s^^^ •! : ' V • " W 

m this ^.nerai^^^ is to make available to ourstudents a wide spectrum 

. (^yjffere4 waysi to^a^h ctiSpstry in the hope thaV some of these will rtieet the needs of all of our 
st\i4ents. f he varietjil^of nia;t^rials and methods also allows students who are poorly prpparfed to 
- en|^$Ke inextra activitjes'to lie^^ ' . 

V -j^e haye electtid to* retainjhe' traditional components of our general chemistry course-text- 
!• . book, jectiJrfeif. rec^fation i:^essioh^. The laboratory cqntiitiups to operate as a separate course and will 
; included inl^jis discussion. ?ro the traditional course items, we have added a study ^ifie that ^ 
a companion to'; the textbook, sets of piprformance objectives, slide/tape, and ' 
. fflm^rip/Xatife programs, individualized coniputer-generated problem setiS, voluntary practice ses- 
f f»ib5i^..ai?d rt)ni^uter prpgrains. S^dents a^^^ requiijfed to liscsonie of these, but they may selecJt the 
: : P^l^/^^^it^hey wishWiiitiliz-ejind^may engage in (nore than the required minimum pumber of ac: ' 
;^ tivipes.;f hey m;^y also make use .0 components, of course. 

i V The Gbnjputervis use^ to ge^^rate; tl)e individuali*3d.pToblem sets for student use, Mpst of these 
^^^hre mvi b^^ng doti«; in batch mbije, wit^j the computer srittply selecting quest'iops at rahdom*for in- , 
ij;--clu»^)i on|he stticlenfes ' sei. •fh^irWB.ts are bhep distrifeubed in classes, the^atudentsihay answer the 

in -for gr^aing; Next year^e Would like to generate the questions and" 
^^iflfey^^ in^tff^^ m^efand to tise the computeip^for grading the stu^lent responses.' We alsd 
y: warit to htake m0rfi^ 

Jhe same coinputef pfojn-am ijra^ generates the'individual problem sets will also produce in- 
dividualized quizjjes. Again, -We are planning to alter out operation next year, so that the quizzes can 
be ijener^ed by the cbmputeh AncT -courd be corijpleteict, at a computer te>mirial. This will make 
' .repjtetable testigg pbssitUe. ^ V: r., / ' • 

V Vy^ ha^e also been usi jg,thfe jjomppter m0i intii*ctwe mode for computer-assisted instruction 
JCA If. Currently w^. have about, forty'^prograipas that we use throughout- the course. Most of t^ese 
a^e jpgle concept ani^ th«;jpajor^y are of the drill-and-.p^^^^ A few are tutorial,, simula- 

tibrij^. (Jr just p^iableM genBratOr.s. Tot most-pfart the>|^are riot of aisophistloa^ied nature but do 
provide additional practice and, to some e;cj^nt, tutoring ort basic donc^pts. Thpse are all written In 
th^ BAJiJIC languaife Witiji the exception of a CAI program ohybalancini redox equations by the ion- 



electron method which is written in Cdursewriter. We plan to Expand our collection of progr;ims in 
ih^^iategqry now tjhat additional software' of this typ • 

We have not done a definitive study to ascertain whether or not stiMents are really learning 
niore^^tter^ or easier under our alt€|r natives program than tKey do in traditional lecture-recitatiOn 
courses. We have aurveyed^he degree of use of the yari()U8 course compbnents and the students' at- 
titudes Uyward them. Thfese results indicate that students do make use of many of the Alternative ac- 
tivities dnd thait the^ do cohsider most of them to be worthwhile. The textbook remains the most 
frequently used course component, but the individualized problem sets rank a close second. All of 
the other activities were tjuite hetpvily used:. In terms of usefulness, the* students rated the le^ures, 

• problem sets, and practice sessions of highest value. The c(fmputer programs and textbook were 
also ranked Kigh. Slide/tape^ programs, recitation sessions, det^»of oojectives. and the study guide 
were ranked lower but all were considered of some^use in learning the courro material. 

We are pldrfning to involve the computer more in this programresj^ecfally in diagnostic ^and 
^matiagemeht JJples P3ventuaUy we wQuld like lo have the computer assess each student's progress, 
to diagnose'^specific area^ of diffiqulty» and to prbscribe courses of aetioj|^for remediation., This wiir 
require computer generaticni of questions, computer grading of answers, record keeping by the com- 
puter, «nd possibly the use^of the computer to do actual testing and grading. We would continue to 
use pur'pniputer programs for instructiop, but these would be just one component of the larger set 
df activities which could be prescribed for student us^. Th^fentire process would be managed and 

* controll^' by the computer with '^inimal instructor participation. The traditional course com- 
ponents would still he retained, however.' . ^ • * ' 

^ With the increased availability of hardware and software^or computer utilization in soience in- 
struction, thePje is good ^rea.«9Qn for including the computer as part of our science teaching package. 
'Our experience indicates that'the computer haji alp important role to play, both now and in the 
futUrA 



INCREASING SUCCESS IN AND UNDERTAKING OF SCIENCE 
AMONG URBAN MINORITY STUDENTS (PROJECT ISUS) 

Carl Pohwcayk, Bronx Community College ' 
^ Project JSIJS is an inteifrated program of televised instruction, computer-'assisted instruction 
(CAD, computer testing, and computer mana^ment of a system approach to instruction. The pro- 
. jtKJt^does notjeplaco instruction but is an organized study and testing program that takes place 
outside the classroom. / ^ 

The college has a Learning Center associated with its library, and a portion of it has been set 
aside for IVojecfc ISJJS. where ten terminals and^teij videocagsette players have been joined into a 
computor-uHj^isted televised system caf rel. 

, The class still has two lecture hours ©r large group sections, one recitation hour or small group 
session, and three laboratory hours. Project ISUS impaqts on all fouf components of the course; as 
viewed from the instructor's standpoint. These are as follows: 

I. A Study Cruide Impact The study guide has clearly defined units. Each uliit explains 
' ' what is to be studied, why it is to be studied, a Ust of behavioral outcomes, and a set of 
learning activities that the staff has identified as b^ing necessary to achieve the 
behavioral outcomes. TFrere is no question of the details of (jhe course. 
^ 2. Lecture Impact The project has an impact on the lecture ^(jrtion since students can ob- 
tain computer-assisted instruction on^^lecture content. Tlie lecturer is aware of the em- 
phasis present in the CAI and has confidence.in the students' pace. Hp can spend time 
on those objectives that they recognize are difficult without feeling that every topichas 
to be covered in minute detail. Lecturjss know thatjn many cases, A-V presentations will 
cover details. . ^ 

3,. Hheitation Impact The instructor knows that students have attempted a practice quiz 
prior to class, and come to class with content questions and homework problems. More 
intensive effort ^problems giving students difficulties focuses instruction. Testing 
- which normally took place in this session has been eliminated, giving rtiore instructi«nal 
time. ■ ■ ' '■ , 1 ' 

4. Laboratory I mpact The laboratory instructor knows that thf) student has viewed a XV 
tape, covering the details of the experiment, the calculations involved, use of standard 
- forms, and instructions produced for the experiment by tjie Project," 
From, the students' perspective there are the following impacts: 

1. The study guide cle/rly states what is to be done and why. The need for reading, 
homework, and clasjJ attendance is clearly stressed. 

2. If the students? follow thi's^ystem, the lecture has more meaniM. ^nd the lecture content 
is reinforced by cpmputer-iissisted and A-V materials. A varieJy ot instructional tools is 
Oised. 

3. Students know w^ere their problems aj-e and can take advantage of the small group ses^ 
sion to get more instruction in areas where they arefWfeali-^nd less instruction in areas 
they have mastered. \ • . ' 

4. The preview, of the laboratory TV tapes, including calculation, has shorte'itedOaboratory 
^ Hime and resulted in greater individualized instruction. Laboratory sessions becotoe more 

problem oriented. ' ■ \ 

6. Testing i» removed from a classroom 'setting. Students are tested when they want to be 
tested, after having completed all of the learning activities'in the classroom, at the c5m- 
puter. on TV, and by othac^ methods. Students take a practice quiz on the computer. 
Unless they get better than se^ dut of ten, they cannot prdbeed to the real qdiz. When 



they have identified their problems and solved then), the real quiz is tlibn taken under 
relaxed conditions with little test Anxiety. They keep their test and knowJbxactly wjhiere 
they are,, ^ 

\ 6. The Project has Ihxxs far resulted in lowering test anxiety and has produced a ten point 
increase in performance of a ftst group on a mid-term exam produced by non-project 
^ ' faculty, and on a final exam pSpduced by A departmental committee. 
The Project was nriamaged in suchi way that faculty wdting (^I material and questions did not 
need to acquire ^ny programming knowledge. One studeilt put tne computer-assisted instructional 
material into oyr PDP 11/40 using DE}CAL, an author language. One student put the practice 
quizzes into the machine using LAD. a system'developed on campus. Two members of the faculty 
supervised the students and created the Student Management System which directs students' ac- 
J tivities and records their responses. Faculty and student apprehensions about CAI have been 
. minimized, The Project covers the first semeater of general chemistry, a semester of qualitative 
analysis, and a serhester of quantitative analysis. The Project Director invites requests to exchange 
TV tapes, computer topes, and study guidep. . ' , ' * ' 
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COMPUTER-ASSISTED INISTRVCTION IN 

GENERAL CHEMISTRY 

... • ' \ •■■ .' • ■ ■ ■ 

Alex Bonilla and Manuel Oomez-Rodriguex 
Unive^aity of Puerto Rico, Rio Piedras Campus 

General Chemistry (C^m. 101) is taught at the Ujiiversity of Puerto Rico (Rio'Piedras Cfampus) 
. following two differenUypes of educational formats. One is the PersonaMzed System of Instruction 
, ( PS^) and the other is the standard lecture-discussion format. Computer-Assisted Instruction (CAI) 

materials were created specially for our PSI program covering all the fundamental topics of General 
* Chemiatrx*. 

Computer programs (programmed in BASICJ for Hewlett Jackard 2000 Access System) were 
^ written for every PSJ unit. The programs use Spanish as the communicating language, since most 

of our students are native Puerto Ricans and Spanish is their native language. An attempt was 
made to usts CAI material from available sources. In doing so, we encountered difficulties such as 
no available CAI programs in Spanish, problems of integration of CAI into our PSI program, and a 
mismatch between available materials and our operational objectives. Thus, it becanie obvious tfiat 
in order to be successful in our C^I project we had to devejop our own materials. 

We will outline the basic format followed in our CAI modul«9. For every operational objective 
that can be adapted to CAI, a typical exercise or problem is programmed. Usually \ye program a 
slieleton type problem where the computer randomly fills the blanks with data selected from a com- 
puter file. Students can answer problems with a numerical or alphabetical response. Problems can 
also h^, presented using multiple choice or'true-false forn^ats. Since the computer can actively in- 
teract with a user, the precise help can be given to the student at the right moment, creating 9 
dialogue between student and "teacher " This enhances the learning process. Messages indicating 
ways to approach a problem, hints on how to H|^alyze data, outlines of fundamental topics, and a 
' ' j step by step interactive solution to a problem are some of the ways our CAI programs help students 
when incorrect answers are given to the computer. As students cover all the operational objectives 
of a PSI unit using CAI, they can develop problem solving skills and at trfe same time mj^ster the 
chemical concepts under consideration. 

■ . . \ 

Log-in is very simple and students identify themselves with the computer by their own student 
number. The machine will acknowledge the student with his or her name, and then the student 
selects the program or module to be performed. It is recomntonded that the student read the 
material from the textbook and from the^tudy guide before working a CAI module As the student 
works his way through a CAI program, irtformation regarding ^rformanc(| is stored, in.a computer 
file. The professor in charge of the course can have access Jto this data that consists of the number of 
modules worked by the student, the number of exercises attempted in each module, performance on^ 
each exerqse, time spent working on each module, total number of visits to theComputer Cjeriter, 
and course performance. ' . . / 

During the first 8emest«r of the 1978-79 Academic Yeah the Chemistry Department enrolled' 
•903 students in General Ohemifcy. Of that population, 45'J students (50%) Were enrolled in the 
, CAI program and the restjof tfie students were utilized as' a control group in the CAI m6dule 
evaluation procedure. At the end of the semester the CAI students received a two-page Question' 
pairs. In th*ir opinion the CAI media were stimula^ng; they highly recommended thelis^^f-CAI to 
''other students, and indicated QAI presentation w6s clear and of reasonable length and difficulty. A 
large number©^ students found that "learning can be fun." They found the computer to be "almost 
human" and highly Interactive. By monitorii;ig the number of visits to the computer center (6v21 1 
for the entire semester, or 420/week) and the students' progress on a weekly ba^ls, it was observeid ' « 
that the students were using the computer mainly as a study aid. About 80% of the students polled 
i desjjribed JheCAImodulestobeimaglnative, clear, and logical in presentation of s 1 
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^lemB. They found.CAl material stiitmlated thenrj to do extra work and keep up with the course. 

Dfta obtained from student performance on CAI modules, Chemistry course grades/and Col- 
lege Entrance Examination scores Were used in the evaluation of the GAI modules' effectiveness. 
The results were compared with the control group that did not Use the CAI materials. Compflt^ 
programs were written to make corr^ation tables betWOT« College Board Math scores with number 
of completed CAI modules, course grades with completecN^^ modules. College Board scores with 
course grades, and ^correlation tables between grades with, number of visits and tini6 spent at the 
Computer Center. ^ 

The corVelatiori between completed modules and course grades showed the following trend: Ipw 
usage us measured by the number of completed modules tends to correlate with either a failure in 
the course or a deficient pass (a D grade). In order to complete a module, a student must achieve all 
the operational objectives that were programmed. The majority of students attempted all the 
modules, but in mahy cases they abandoned the Module before completion. This was due to the fact ' 
that many students only completed ^hose operational.objectivQs within a module in which they felt, 
deficient. For this reason, it was found that the number of attempted modules correlated poorly 
with success in th^course. On the other hand, the nuniber of completed modules, in excess of four, 
correlated well. Over this number of completed modules, reasonable grades (C or over) were obtain- 
ed by the students. We found a large pcJjpula^ion of students Wth A's or B's that completed only one 
module. We ponsidered the possibility of dealing with two different 'types' of student population. 
Twb immediate possibilities came to mind^^^M^^^hese students only completed the operational ob- 
jectives in which they had difficulty, and second, those-with sufficient skills and a good academic 
preparatioo found the additional computer aid unnecessary. To test these two possibilities, we 
prepared correlation tables comparing the number of visits versus cours? grades and College Board 
Scores. ' \ \ * . ^ . 

An analysis of the correlation between the number of completed modules and College Board 
scores indicate the following trend: students *hat completed only one module are divided basically 
into t^wo populatipns • one with College Board scores under 650 (on a local exa^m) and another over 
720. Experience has srt)wn that scores under 650 identify students With low probability of succe^ 
in the natural sciences! These correlations provide additional support for the previo^ statement 
that students witlh a g(X)d background feel that they do|iot have to complete ^giveq module, and 
work only those operational objectives in whiph they have difficulty. A correlation table between 
visits and'course grades reveals a positive correlation between tlie two variables, thus explaining 
the number of low completed modules for some students with grades of A or B. . 

As a check of CAI effectiveness, we prepari^d correlation tables between College Board grades 
and General Chemistry course grades for the CAI users and the control group. In the control group 
.we foun4 that students with a low College Entrance Board tend to fail Freshmen Chemistry. 
Studerits^with less than 600 in the Math section of College Bparc^xam correldteSd well with failure. 
On the oth^r hand, the student population under 600 using CAI did very wpU. We found for, this 
group that only 21% below 6Q0 failed the course while the, rest passed. It was observed that a C 
grade proved to be the most common grade for this population. This indicates that CAI is effective 
in* helping students that are prone to fail the ccfurse. * , 

Gei^ral Chemistry unit exams and hour exams test students on abilities to solve problems, 
quantitative skills that go with the course, and processes of abstraction and application. Thus, the 
fact that CAI has assisted students to pass General Chemistry indicates its potential in removing 
some of the most basic educational deficiences that (\fflict our students. 



SCIENTIFIC ACADEMIC COMPUTER PLANNING PROCESS 

* 'fohn Garner, Tougaloo College 

^ Tougaloo College is purchasing an academic computer. Today. I plAn to share with you some of 
^ what we have learned. , ^ 

KirHt, involve the faculty and administration in the planning process. We did this by inviting all 
possibly interested people to all the planning meetings and to use whomever Came ag the decision- 
making group. The more they'are involved in the planning ofthe machine the more probable that 
the machme will bf the correct one for you; that is. the one that the faculty and students will use 
most easily and widely. Openness includes the administratioi/ It is important that they not think 
you are trying to mi.slead them. The riiore open you are with them the more open they will be with 
,you and the quicker and easier will be the justification and ordering process. ^ - 

/ Second, plan the computer usage. We did this by asking each'academic departmentTo list their 
WLshes. In our case we discoY(?red there were four basic areas: 1) Teach computer programming. 
2) Solve problems in othef classes. 3) G^nerat6 tests, and 4) CAI jCoijiputer-Assisted Instruction). 

Third, through the planning process learn from the experiences of others in similar situations, 
Mse consultants, and visit nearby computer installations. 

A fourth planning consideration is the relationship between academic and administrative com- 
puting. An outside consultant may be of particular help here because he brings an off-campus objec- 
'tivity. Consider your pasi experience. If joint academic-administrative use is planned, 'establish a 
procedure to resolve any anticipated conflicts prior to computer purchase and to resflve unan- 
ticipated future ones. There will be no conflicts if the machine is large enough, but that is frequently 
financially impractical. ' * 

Fifth, consider software. Design the system so that you have a mechanism for easily receiving 
software from other users. Avoi^i re-inyenting'the wheel, so to speak. Parti<JU)ate in the users iottp 
of the manufacturer of your company. Find out what Other academic' UseraWe doing. l\ wiU give 
you ideas.- , . . i : ^ 

Sixth, consider yOui^ repair maintenance needs. The central components of the computei;-the . 
central processing ufiit. disks, tape, command console, and perhaps the printer-need prompt ser- 
vice, and plan for it. .Input/Output'(P/0) devices df which you hav^several, for example terminals, 
may not need as quick repair becAuse losing one of them does.not have a aerious impact upon the 
.computer's operation. Consider cToing your Own routine maintenance of terminals, returning them 
to the factory for repair, or hiiving a spare parts kit. If you have an interested and qualified faculty 
member or two. they may want to build a t^erminal or two from kits which are available, in ord^r to 
learn more about* routine maintenance. 

Seventh, on tU basis of your expected use.s, select the central components of the computer-the 
central processing unit and storage devices-di.sks and magnetic tape. Plan ahead so that the 
system will service expected needs for five years and it will be readily expandable beyond then: Plan 
so that wVn Expansion is needed it will require the smallest possible additional money* Consider 
software availability^ardware flexibility, expandability, service available, and maintenance costs. 
Buy all the centralcomponents and the maintenance contract from a single ver\dor. 

An eighth consideVbtion is I/O devices. Ag6in, select them based upon your anticipated needs. 
Magnetic tape i«f the hriost common .way of transferring software from one user to Another. It, com- 
bined with more-expensive but faster disks, is ^Iso needed for storing data and software. Cards 
should be considered. They are increasingly omitted in academic systems but if the expected users . 
have data or software on cards, or are more comfortable-using them than other I/O devices, one will 
wa4lt to consider if they should be included. Conifnon academic I/O devices are terminals. There are 
some which print the results on pape.r and there are others which display the tesults on a TV screen. 
There are variouf^ levels of sophistication and one needs to ask what level is thetnost desirable. One 



of opr consultants convindlBd rrie that the best 19 the simplest terminal which will serve the needis of 
the students. Tne simpler it is, the^asier it is/for the studenta/to use it and overcome any fear of 
computers. At tl^ same time it is very helpful/to be able to ex^nd^^he capabilities ata future date, 
for example, to convert a terminal to graphics as desired. Visit pla\;es where the t^{|e of terminal 
you are considering is being used in a fashion^similar to, what you exi^^ct If po^ssibl^, buy terntinals 
on approval. / / ^ \ ^ ^ 

Ninth, the procurement procedure is ip/iportant. Use a bidding pr^ess even if the proposal 
sipecified a particular manufacturer ahd m^del. Describe the need^ in general terms in the bid re* 
quest e^nd send it to all possible interested/parties. Place, legaiviotices in newspapers. Advertise in 
computer magazines. You will %et the be^t price and leafn a lot about computers in the process. 

Tenth, *^Helect the computer location coirefully. For the central computer c|;)|00se a place that is 
centrally located so that it is convenient to all users. Locate it where it will l^e available for student 
access as many hours per week as possibly. Locate it where everyone feels that it is partly theirs and 
where no single group has an advantage over others. 'If some groups feel excluded, Chey will not use 



it as much and the students will suffer^ For us, the \ye3^ place was the library. 

The location of the I/O devices is equally important. Printers, card read^rsi and teti^lkals need 
to be easily accessmle to the students /so they usually should be placed outside the machme room 
where the centrAi processing unit, disks, and tape drive are locaced. Plan to have^them open to 



Htudent5f as mucA as possible. This m^ans avoiding locations that all<e frequei^tly locked or are us^d 
primarily by oncj department or individual. You may want to locat^4jgmiiwl0 at several places 
throughout campus. That is ^od^f it makes them more accessible t^ students and faculty. 
Howc^ver. start with ^11 the ternimals|in a central terminal room and gradually disjj^er^e them, based 
upon the^use record. For example, it a department wants terminals moved nearer their offices or 
classroom* exhmine their terminal-u^e history for justification. 

Kleventh, make timely final decisions neither too early noi;too late. Consider all items carefully 
when you write the proposal. When the grant is received, review all the decisions in light of the ex- 
perience ypu have gained since the proposal was written. When there is a good re^fth, make 
changes. Make decisions early enougn to be sure beyond reasonable doubt to have the services 
available when they are needed. However, do not make them too early. The more you investigate 
and plan the more likely the decision will be the right one. It is best not to choose the ^yholesystem 
at once, particularly the terminals. Start with a few of several differ^i^ypes. See which ones<are 
used the most. Kuy more of thatlcind as you expand. You may want to take advantage of the 
shprter delivery time for terminals to decide the initial terminal purchase after you *hiave decided 
about the central computer, thereby having time to get more information. 

Twelfth, remember to train the staff. Without trained, excited faculty and computer center staff 
th(Vbcst machine will sit idle^ providing no benefit to the students. Remember to request adequate 
funds. Consider academic-year replacement time' and summer training. Have a single individual 
with final authority over thercfmputer. Provide him with enough time to^assistiaculty in course im- 
provement. Do not waste his time with routine operation of the computer. Hire someone else to do 
that. Use student help wher^ practical because they learn that way. When you a|ree to pay a faculty 
member to develop software, be clear what^ you expect to have acooniplished and make its satisfac-^ 
tory completion a condition for pax^ment. ' ^ ' ^ 

Throughout it all, remember that the basic goal is to provide a better education for the^tudents 
and to do so with the least amount of^money. This is the overriding consideration. 



INNOVATIVE INSTRUCTIONAL USES OF COMPUTERS 
. ^ AT JACKSON STATE UNIVER|SITY f 



Jease C. Lewis, Jackson State University ^ ' 



The uses of the wqrd "innovative" in the title of this paper do not imply that Jackson State 
University devised or discovei^ some new way to use the computer in Its instructionaKprogram. If 
the word is appropriate at all, i| applies to the way we are using the computer or to the f6ct that for 
the first time the students at a minority Institution in Mississippi had access to interactive com- 
puting. < - #. ^/ • 

It seems so right for the motivational effect and other advantages of the instructional uses of 
the compiiter to bo applied -where needed most. The culturally and economically advantaged 
- studegte will be successful in college and life with or without access to computer-based instruction. 
Howevir, this may not be true for students whose educational, economic, and cultural background 
is the product" of a separate and unequal educational effort. There is a great need to motivate and 
provide individualized .instruction for students who haVe not been expo^'d to many of the advan- 
tages of our society. ' ' . 

Support for an edycational computmg project directed at the culturally and economically disad- 
vantaged student was sought by contacting and/or sending proposals to several corporations and 
foundations before COSIP- D/MIS IP was announced. But for sope reason, it seems that founda- 
tions, Corporations, and f^eral agencies spend most of their funds to serve those whose need is 
least. 

^ - - 

During the early I970*s an NSF COS I grant was awarded to Jackson State University in 
which $30,000 was earmarked for computer terminals and the required data sets, cables, and com- 
munication devices. A short timS later^. six keyboard/printer terminals were connectect to the 
University's IBM 360/40 computing system, and interactive computing was established at J^kson 
State. Eighteen months later, the IBM 360/40 was-replaced with an IBM 370/145 and the liimber 
of terminals on campus increased frdm six R) sixteen. — ^ 

Why should a student be familiar with the use of a terminai or the potential of a cortfputer? The 
answer is that today, we are iij the midst of an information explosion. Our base of knowledge is 
doubliog every ten years. We in education have to determine ways to accelerate the rate>at which In- 
formation is fed to our students. The computer is a large part of the solution. 

The computer allows us to comprejs a vast amount of Information and store It efficiently. Via a 
teletypewriter connection H.e.jthe terr/iinal), a student (jpn quickly call up great storehouses of data 
and instruct the computer to cacry oUt laborious Calculations. SlncQ less time Is taken up In the^-ex- 
ecution of problems, the student has ^nore tjme to analyze the results. The»emphasis shifts, from 
repetitious mathematical tasks to problem-solving and decision-making. The Instructor fias more 
time to stimulate the student*s imagination, creativity, and critical fehlnklng. 

As the student Interacts with the computer by means of the telmlnal, he becomes directly in- 
volved in the instruction process. He sets his own pace and has a tendency to work harder than if he 
were just treading a textbook. The immediate feedback from the terminal prolongs his concentration 
and motivates him to study stiU further. 

Sln(^e calculation time is shortened, the instructor is able to use more realistic examples in his 
classes. In life, all answers do not come out even, as they have always seemed to bn the answer page 
in the back of our textbooks^ . I 

' "So the iqteraj^JJve terminal provides two significant benefits. It Increases thf student's motiva- 
tion and accelerates his learning rate. , '' I ' 
f a establish contact with the computer, a-studet^t illcks up the telephone receiver onla terminal 
and dials d specific number. The computer responds with a request for an Identification number and 
a passwotd. As soon as the student enters those two Items, the computer Indicates 00. At this 



point, the student can use coj^vf rsational and English-ldnguage-oriented commands to ask the com* 
puter for aj^'anned'* program (a pre- written package), or if the student has fi(ome b?ickgrou]nd in one 
of the computer langpages (BASIC. PL/1. FQRtRAN. or dOBOL). he can enter a new pi'ogrMn 
himself or re- write an old one. 4 ^ J 

: All programs are controlled under MUSIC (McQill University System for Interactive C^m- 

^ puting|||; a timesharing language, so that^i^^on^ time back to the terminal is never more thai^^five 

seconds, MUSIC is easV to use. allowing gtudents with littld knowledge computer opera tiqns or 
programming to use several applications. n 

In the bejnnning, the com|)uter was primarily used for such mathematics-oriented subjects as 
business, computer science, econofttics. statistics, and hiathematica. For example, let us assume 
iliat u teacher at Jackson State. has reached the point in an elementary or remedial mathematics 
class where he wishes to intorduce logarithms, He Ip^ives the class t^e following definition: The 
logarithm of a number N tf the base b is the exponent or the power to'which b must be raised in 
order to obtain N. f 

Ninety percent of the class will admit that they don't understjind (ninety^nine percent will not). 
The teacher may then ask t^e students to go to 0|ie of the computer terminals and find the following 
power of 10: 
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( ' 10**. 3 

* - 10**.30 
Id**. 301 

/ i()**.3oao^ . . ' 

10**.3()103 

They will get the following results: « 

10**. 3 = 1.995262 ' * < ^ 
10**. 30 = 1.995262 
^ . ia\*.301 = 1.999862 ^ 
' . 10**.3010 = 1.999862 ^ 

10**.30103 = 2 ^ 

The leat her then says let us define .30103 a§ the logarithm of.2 to the base 10, Repeating the 
above general definition at this point could lead many of the students ih the class. to complete 
understanding. The students may then be encouraged to demonstrate for themselves (on the terv 
miniiis) that logarithms cun be us(}d to multiply^: divide, raise to a4)ower. and extract roots, \ 

Our efforts now include CompyterAssisted Instruction (CAIW For reckons which may be bb- \ 
vious, most of the current CAI efforts are in the English Department, The courseware being us^d ^\ 
was purchased from Notre Dame, The computer-assisted tutorials in Ertjlish consist of 46 modules / 
covering phonology^ morphology, syht^. and mechanics. The lessons range from 8 to 25 questions 
each, and are independent of any particular textbook. The/leSsons are designed for sequential or 
, randoTn access. The prograpis are written in VS-B ASIC. Courseware in History and Economics is 7 
also av^ulabUs however, the major effort and emphasis remain in Mathematics and. English, 
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lACTIvte COMPUTER ASSISTED DRILLS 
3RGISES. IN SCIENCE COURSES ATtHOSTOS 

COMMUNITY COLLEGE ' 

\ ' ■ 1 . • - ' • 

\Amador C Munel, Burlington County Community College s *' 
K ^k:IV^' ^"'""^^"ty College of the City University of New York, with the assistance of 

the NSF MISIP Prc^nj, started a smaU project on Computer-Assisted Instruction (CAI) in the 
sciences. In tHis report, I will describe its.succesaea and failures, then submit recommendations 
which could mak0 CAI useful to colleges which intend to use it. 

The College is located in the South Bronx. Eighty percent of the students are Hispanic. Around 
50% of th^dents are enrolled in remedial courses in mathematics or English, with English as a 
second language. 4 • 

The hardware used was a PDP 1 1/40 running on a RSTS/E system. The core size was 96K, and a 
total of eight terminals were eventually available for development and student use. The mini- 
computer itself was inherited from a defunct administrative computer center. There was absolutely 
no educational computing available when the project started. Conjputer expertise was nil in the 
beginning. . ^ ^ . . 

Three faculty members in physics, chemistry, and biology were invoked and the strateg^r 
developed was<simple. Small programs, each 8K in-size, were developed for topics of interest. Chain- 
ing of programs was used where necessary. Toward the end of the project, two years later, the in- 
volved faculty members were well-versed enough to use files, and therefore the battery of questions 
was expanded without the 8K limitatilon. » ' 

Our result is fairly simple. In an intense remediation setting, as well as in the proliferatibn of 
stretched-out courses, there was no success at all with highly interactive, individualized programs 
Instead, student^ preferred a timed, dfill-mode of instruction in all of the subjects trjed (radiologic 
physics, astronomy, and chemistry). 

Let me illustrate what we mean by highly interactive, individualized programs. One of our pro- 
grams asked the student how many vectors he/she liKes to^dd. The program ^hen gives as many 
randomized vectors as he/she requested. The vectors are drawn on the termir^al. The student then 
adds th« vectors outside the terminal and keys in his/her answer. The program tells the student 
wliethqfr/the answer is ri(<ht or wrong, as well as provides the correct answer. The program could 
really be quite sophisticated. 

I deliberately picked this example as a prototype of a program that demands good programming 
knowledge, but is nevertheless educationally faulty. In a remediation atmosphere, programs of this 
sort are, wasteful. The student monopolizes the terminal, and if the programs are timed,, the com- 
puter becomes an oppressive machine. ^ 

Contrast this rather sophisticated program with others that simply drill students i;i true or 
false, multiple-choice, or even spelling programs. The student gits instant response, and there is 
really no need to put time limits, the students set the time limitation themselves. The problem then 
becomes setting up question banks, which do not demand too much programming expertise. To 
repeat, I suggest here that in aiemediation spttipg. it is much better to use CAI with drill modes 
not with highly textual, or analytical instruction. < v ' 

* Let me now discuss other aspects of CAI as it relates to administrative; developmental, and im- 
plementatitin strategies. The ;ise 'of computer^ is inittlally expensive. This objection, however, will 
be solved by forecasted dec/ease of hardware costs.' Software develojiment is expensive, on the 
other hand. Only big, privately operated, software devUlopers could design courseware an .a cost- 
effective, way. If we ^suitie that hardware coats go down, and courseware cost becomes 
manageable, CAI will still not find T?eneral acceptance until it is integrated into couwes which 
reduce the cost of teaching, The only acceptable way of reducing the cost of teaching is not to cut " 

•■ A- .1- ^ 



faculty input, but te increase the cost-effeCtiveneas o£ faculty. This means using faculty mentbe|;&h;^ 
^ course niianagers of larger sections which areveaUy helpiBd by computers, such as the type 
ffiscussed here. Unfortunately, in time of faculty negotiations, these matters are swept under the 
rug and most colleges will not be able ^ use CAI in an effective way fop a long time to come. This is 
no longer a computing probleni but a human management probjem. ^ . 

There are other problems-we tpet in our project. Instead of discussing them individually, I would 
like to' propose some do's and dbn ts while you ariB planning simily projects. 

Let's yssume that you want to introduce CAI in your school. Here are som6 suggestions: 

1. Get administrative support for peripherals and maintenance contracts. 

2. Negotiate CAI into faculty contracts so that class size and contact time do not impede 

^ CAI implementation. ^f^hi8i^tep could be avoided as long as external funding is . 

available, but when soft money runs out, CAI shouldi)e made a part of an overall solu- 
,4 tion redlicing the teaching cost, i / ' • 

3. Hire experiencec^jand if necessary, expensive programmers. Faculty mei^fiibers should 
not keep re-inventing the wheel. ' * 

4. Document! Document! ' . 

5. ftpHrate educational computing from QdipinistVative computing. ' ^ 

6. Identify computer enthusiasts~^">nd> support them. Success will be imitated. 

I hope that rfy using these pointers, most of you will be;able to avoid our mistakes and errors in 
in^plementation. ^ ' 
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IV, PANEL DISCUSSION ON TECHNICAL SYSTEMS 
FOR ACADEMIC COMPUTING , 

Technical Systems (or Academic Computing. ^ 



\ ' ' ^Nellouise Watkina 
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' tECHNICAl. SYSTEMS FOR ACADEMIC COMPUTING 

, •. / ' NellQuiae Watkins, Bennett College 

jduoators have become acutely concerned ^vith the drop in tlie level of scholastic achievement pf 
ente(ing college stutkfits. According to the report presented at the 1978 tjieeting of the National 
Asaocittion of Secondary School Prtncipals, the national wrerages of the verbal and mathematics 
3AT declined noticeably since 1963. The verbal SAT decreased 49 points to 429. The mathematics 
SAT decreased 32 point? to 470. TheSe alarming statistics cut across boundaries of socio-economid 
background, race and se^. The general opinion is that Colleges are faced with a generation of youth 
"that has stared ^t a television screen sin<;e birth deriving.questionable mental growth for the hoUf " 
devoted. The thousands of houi-s thatthe child spent watching televisiw during the Important for- 
mative years of development have created a pattern of padsiveness\hat^ig cotnt^Bactive fep motive-^ 
..tion and the development of u thirst for knowledge. " v. 

The SAt statistics reflect significantly on minorfty institutions since the average SA'l\ange for \ 
the students thefie inetitutionk serve has been, and continues to be, lower than the national norm- \ 
We, as educators in these mipority institutions, have nei^thier the luxury of time not- finances dto 
philosophize abqut the causes. Our task is clearly to take the stiidehts where we find , them 'and y 
move them forward as expeditiously as humafily possible. 

The session^u have attended for the past hour hopefully has stimulated your thinking about . 
the impact the computer might make as one approach to the problem. Evidence indicates that • 
Computpr-Assisted Ihstruction (CAI) teaches . . . that students respond favorably to CAI, that 
there is a saving in time to Jearn, that the computer can be used' to accomplish heretofore impossible 
versatility in branching a^d individualizing instruction, that natural and jinstryctional dialogue is 
possible, and that the computer will virtually perform miracles in processing performance data. 

Given that the computer can, in fact assist, w>ere do we go from here? I would submit that the 
first decision shquld be, "Where, specifically, do you wi|h to go?" Once this decision is made by the ^ 
in.Mtitution, the type of computer to select, the per^oriilel required, ahd the budget for computing ^ . 
should be put in one to one correspondence with the achdemic goals and objectives of thfynstitiy 
tiqn. Posssible goals to be^ cpnsidered ai-e: / " 

. 1. Is your goal to train students for jobs inihe computer industry? ^ " 

2. Is yoOr goal to prepare students to use/he computer in their chosen profession? 

3. Is your goal to use the oomputer to improve the quafity and quantity of the students 
you graduate (i.e.-eaonipetent in the basic skills)? 

' 4, .Is your goal a combination of the three former goals? , 
i repeat, the selection of the computer configuratiort, the required personnel, and the 'budgeted, f % 
computing dollars differ significantly depending upon which questioi) describes your goal. 

• Hefore considering the differences based 9n goals, let us fir^t look at the commonalities for sue- ■ 
ce.s.sful academic computing: ' ■ \ -■ ' ' 

- I. Aiy computer seleflted -should h^ve aTgood track record of relialiility, rapid and depen- 
dable .service, predictable years beforetobsolesc^nce and a pr^ce tag within your'in- 
^"—■'-stt^ion • s budget . 
, 2. The acwfemic con^puting facility should have at least one or two, advantages for ad- 
mini.str'ative usage in or.der to raise its priority status in the college budget. . 
3. Compjiting dollars sl^d be stretched by overall. Igflg term planning with consider^-; 
tion given to, all interested, parties on campus, i.e. administration, faculty, st.udents, 
and staff. ' , ' » 

_4; Computertechnology represents a marked change in the educational process. College- " 

wide preparation for and accept'ance of the cKange should be sarfcyoned and promoted 
♦ • ' by top level administration. ' . ' • ' 



5: The computer, when properlj^ utilized, cuts atuross many facets of the coUege campus. 
/ A systeps^erator tnay have prime responsibility for its functioning byt priority 
decisiorvs, plans for faculty, staff, and student usbge, ajill analyses ojp» future projec- 
. tions are often beat handled by a non-biiased element, such as a computing committee* 
Now/ let' ut take a look at the specifics of the goals. 
^ Is thetfoal of your ir^stitution tk^trainitig of students for jolf 3 in the computing industry? At the 
undergrnduate lev^l, two major directidns are generally considered: 1) training to program the com- 
putjBf and 2) training to maintain the'computer. When thQ former is the direction,, provision for a 
variety of languages, as Assembter;:^PG, FORTRAN. COBOL, PL/1, and B ASIC, enhance. tjie stu- 
d«^('Bi;hances in the job market. ThQ emphasis should be provisions for batch processing on a main 
frani^ computer. The lat^ter direction, training to maintain the computer, should be very effectively 
^served by working with microproCesdors. The assembling of the unit can help the student learn how 
the coinputer works. / " i * ^ 

Is ^e goal' to prepare the studehts to use the^cohiputer in their chosen professions? In this dire<? 
tion, research ^rid scientific applications are of prini^ interest. The student may be served by 
**smart" -tenriinals or personal compilter^ with floppy disks of- pre^progracnmed stc^tistical 
packages\:In this Category, also/ teleprocessing to a nearby network via a^atho4e ray tube (CRT) or 
a bard copy terminal rtidy be highly efjf^ctive because of the availability of a large library of pro- 
.grams* * * ^ ..■ v ■ • . " ' - " : 

• Is the goal to^use the computer to improve the quality and quantity of the sti^ents you 
graduate? This goal is perhaps the one many of you give high priority. For clarifiqttion, we shotdd 
,deline{ite four term^ use4 in the cmitext of this gdal: \ 

1» Computer- Assisted Instuction. ^The systematic use of instuftion^d hiateric^ls in 
regularly scheduled intervals for teaching, tutoring, drilling, testing and' simula^ 
. ■ ^ tion.; y;-^^ / / '/^ . ^ ' ' 

2. Computer-A/Iapaged.dnstFUction. The tracking of CAI to provide ^vahiatiCin, 
prescription, motivation,»and instantanMuis feedback. 
' 3. A CAI Program. Courses, offered Ah a systematic, teacher ^directed, lec- 
tiire/laboratojy combined' process where the teacher and technology share in enhan- 
/cing the leatmng process ahd^n evaluating re 
3^ 4. AjCAI ResourcfyThe elective use of courseware ^a terminals in the same manner 

as thp library facility on tljp campu% is utijlized. ' /> ' 

^ If the goals of the institUti9n involve any of these categories, and if large numbers of students 
rnustbe provided interactive computing capabilities over an extended period of time^ the selection 
of a minicomputer with hardwired QRT^or hard cG^y terminals would he the preferred configura* 
j;i6n. Terminals with teleprocessing to^a network would again b0,a satisfactory arrangement. The 
extensive library of networlc programs is highly'effective when the goal is a CAI resource. 

Once«your goals and objectively are determined and you are going to make a decision, arrange for 
Interview's with a number of computer siles representatives. The following checklist may be helplul 
in making the final dedsion on the best techndogy for your institution. * ^ 

. ^ . \ INTERVIEW CHECK LIST' 

i 1. How does this unit compare in ^ize to other unit^!? ^ ^ 

/ "^ipM ?70 (large main frame compiiter) 

. iBlVi 32 (medium computer) ^ 
• • • ' 

■ \ ; DEC PDP U, series (minicmnputers but \yide range of sizjes) ♦ 

, ' HP 2000, 3000 aeries (minicoraputei's) V ^ 

Radio Shack Microprocessor (personal computer) 



♦ •* . ' ■ ^ 

• • • • • ' I. ' * ■ ' ■ ■ 

2. How many students can be'airved adequately according to my institution's goals? 

Main storage JCPU), main memory, 30-50lt (For academic computing uaual- 
""^^e** 1-000 students), 36-125k (For academic, and limited administrative com-' 
, ^ putirvg- usually 1,000-5,000 ytudents), 128.266k (For acadelnic and admin- 
iatrative computing-^ network ^ize) 

• • , • > ' " ' • 

V • ' 'How much additional memory is^osstblef ^ 

^ ^ Terms: pisks. Megabytes, Floppy ' ' ^ * • 

Number of megabytes per disk. 
, Tcrtal number of disks that can be supported, ' ' • 

Floppy disk capacity, .1 ^ ^ 

^ . 4. What kind of terminal support? 
^ Terms: Cathode Ray Tube (CRT), teletype (TTY). hard copy, graphic 

Number of terminals supported in base configuration. 
Support of terminals of a differejnt brand. • , 
, Turn-around time. <^ 

Batch processing at the same time, 
. ^ 5- ^hat langiiqjifes are^ supported? / ^ ' * 

'Term\s: BASIC. FO^ITRAN. COBOL. RPG, APL. PASCAL. ALGOL 
- . Which- are simulated? 

Which came with system? 
Additional languages purchasable or leased? 
•6. Administrative softwah op^ble and/or supported?^ ^ 

Terms: Accounting. Billing. Scheduling. Grades, patch Filed, Management. 
- . On- Line Registration / ^ 

/ With system? ' ^ 

» For purchase? For lease? 

• ' . 

* ' Documentation? ' ^ * 

«*. ^ • • . ^ 

^ User-contacts? • ^ . 

% • How many programs are available in Mbmry? 

^ " Magnitude? Variety? 

^ - . Supported? Documented? ♦ > I . 

Available with system? Lease? Purchase? ^ . I 

. - ^ ' ^^^^^ ^he system have ''author'' capability and Capacity? 

How mugh programming knowledge is required? 
How much JC!.?' ' , , 

Simplicity of process? 
Transportable? ^ , 
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What other units can be supported? ' . % 

Printer (100±l/m)? / 
Mag tape? 

(?ard reader/punch? " v, 
Paper tape? * 
Plotter? " ' /* . 

■ , ... ■ 4, 
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10. What ja the projected obsolescence date? • . * 

When waB^kfit ay 8pem issued? (, 
What is thejhewest system on the mailiet.. what^s the diffet*ence? 
Is it posslKle" to upgrade the system? 

. We have referred briefly to main frame computers, (ninicomputers» personal computers or 
microprocessors* '^smart*' terminals, and telepiDcessing to^etwork. Panel members will enhance 
your knowledge further along these lines. 
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V. REINFORCEMENT OP ACADEMIC SKILLS 

The Development of am /yeademic Sijpport Facility, for the Sciences, 

Richard 0. Rosa, Ernest J. Baca an4 Robert I Lonard ' ' 

The Giflded Initiative Academic Advancement Reinforcement Systems Approach 
A Viable Alternative to Traditional Science Education. 
J. Henry Sayles .\ 

Development of Basics in Mathematics and the Sciences: ** 
"I^ture-Laboratory Format". 
Darius Movasseghi and Mahendra Kawatra 

Student Motivation and Achievement at Our Lady of the Lake University. 
Michael E. Campbell \ 

Reinforcement of Bps|c Skills in Chemistry I Course, ^ 
Mary Abkemeier ' 

. Reinforcement of Computational Skills at Norfolk State College 
• Phillip McNeil ' . 

Eliminating "Mathematical Illiteracy" at the Freshman Level: 
A Modularized Mathematics Program'. 
Arg^lia Velez-Rodriguez ' 

Development of Supportive Materials in Mathematics and Science 
in a Lecture-Laboratory Format. 

Mahendra Kawatra and Darius Movasseghi 
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THE DEVl^LOPMENT OF AN ACADEMIC SUPPORT FACILITY 

FOR THE SCIENCES 

Hit^ard Q. HosH, Ernest J. Baca and f/obert Hjonard ' 
/ J Pan American University 

,, Although the MISIP Program at ^an American University involved several components, the 
Biology Department projects and their evolution provided the basis of this investigation. Audio- 
tutorial colirHes in Environmental Biology and Plant Ta'xonomy were each offered twice during the 
l9p-78 academic year. I'hese courses were completely individualized with students receiving their 
instructions through slid»>-tape programs at study carrels equipped with Caramate players. Study 
guides with speci/ic instructional objectives and sample test items were prepared to accomp^y 
eacH program. Approximately 130 students enrolled in these courses and formally and informally 
evaluated the method utilized. Based on an extensive analysis ofijstudent reaction,' the audio- 
tutorial method was discontinued as the primary teaching technique; Students expressed a need for. 
more group instruction and interaction with the instructor. » i . ■ '} 

..k ) ' lift * • ^* 

The materials developed have recently been used to suppfepent tr^^ltiijnai'gjoup instruction. 
In addition to the studetits in the courses mentioned above, thiie m^^^rials hftv0 fteen adapted and 
su^lemented for use in the General Biology course which sei^yes «ii)]iiroxifnately 800 students. To 
accomodate such large student numbers, a " Science I^arninJr ie^tef was ^tabliehed in the 
centrally 'located Leai;ning Resource Center. The Center, staffed by teapfcor- tutors; can accomodate 
50 students at any time. • , 

r , . ' I • ' ■ ° . ■ . 

This study was designed to determine the effectiveness of the supplemental materials in enhanc- 
ing the success of students in a General Biology class. The class was dichotomized into two groups. 
One group, designated high-use, utilized the^^materials a minimum of five hours per semester.. The 
other group, designated low-use, sp^nt from 0-5 hours utilizing the individualized materials. 
Members o/ the high-use group were matched with members of the low-use group on the basis of 
their ACT-Natural Science scores. From these matched pairs, 30 were randomly selected for this in- 
vestigation. ^ 

The following null hypothesis was tested at the O.OB level of confidence; There id no significant*' 
difference in |iie mean final score between the high-use and low-use groups. <■ ^ 

Subjects for both groups were selected from those students enrolled in the first semester biology 
course at Pan American University. This course (Biology 1401) serves as an Introduction for both 
Biology majorts and non-majors. Biological Science by William t. Keetqn is the assigned text and 
Laboratory Experiences by Ross and Ross serves as the laboratory manual. Twelve slide-tape prq-' 
grams and a Study (iuide for General Bioloffy by Lonard and*Ross were providecf as supplemental 
materials in the Science Learning Center. The section of tjjie course was taught by one.of the in- 
vestigators and was selected because of i|,s high enrollment. (118). 

Pan American University, located in JJdinburg, Texas, has an enrollment of approximately 
8.500 Students of whom 80% are of Mexican-American descent. Over 90% are commuting students 
living at home in some of the communities of the Lower Rio Grande Valley of Texas. The majority 
of the students are employed either oa a full-time or part-time basis. 

The following steps were followed in the deve^opment and completion of the study; 

1. ACT Natural Science Scores were obtained for all students enrolled in the#clas8. 

2. The time sperit using the slide-tape programs was recprded by Science Learning 
Center staff. < 

3. All ptudents who sp'ent over five hours using the programs were selected lis the 
high-use group. ' - . 

• ' .... . - t: . ^ ... 



4. KaBed on ACT Natural Science scores, each member of the high-use group was 
^ < matched with a student Vho spent less than 5 hours using the materials. 



5. * From j||bse pairs, 30 were randomly selected to serve as comparison groups, 
6., Final mimericol grades were obtained for all g^oiip members. * 
7. Data were/analyed xxsijng ;*Stutient^" to determine if a significant difference in . 
, the mean final grade existed l>etween^the groups, 
Of the I IH^^ students enrolled in the course. 104 completed all require^nents, A t6t6l qf 41 
stuclents utilized the supplemental materials over five hours di/ring the fall semester of 1978. The 
:«) selected for this ntudy spent an average of 9.7 hours using the materials. The 30 matched low-use 
students spent an average of 0.7 hours with the supplemental materials. The mean final grade fori 
the high-use graup was 76.9, whilg the mean final score of the low-use group was 69.8. 

The null hypothesis stating no difference in mean final exams scores was rejected on the basis of 
the calculated 1 valine (t=2.4 significant at the O.OB level). Those students making high use of the 
slide-tape materials performed significantly better than those who made little or no use of these^ 
supplemenj^al materials. 

The results of this study indicate that students using the provided materials are more successful 
than thowe who do not* Although the groups were equivalent, based on knowledge of natural 
scieni'e»/l!hero could be other differences between the groups which could par^ally account for these 
h^suUs. The ciegree of motivation as expressed by their willingness to take advantage of the 
facilities may indicate that these students are more strongly motivated ahd are spending more time 
studying for the course. The students from the low-use grpup. however, did make use of< other 
academic assistance on campus to the same degree as the high-use group so this difference can be 
largely discounted. 

Based on this study, the following two recommendfttions are made: • 
» (l) Additional investigations with more controls should be made with additidna^^ 
courses and larger numbers of students, and 
,j (2) Slide-tape programs should be developed in other science disciplines. 

Further studies are underway j. and Chemistry and Physics programs are either aompleted or in 
progress. 



( ■ 

1 



I ■ 

ibEN 



tHE GUIDED INITIATIVE ACADEMIC ADVANCEMENT ' 

REINFOHCEMENT SYSTEMS APPROACH ■< A VIABLE 
ALTERNAlriVE TO TRADITIONAL SCIENCE A)UeATlON 

» • / . v'r, ■ • '■ ■ ■ " ' • ' 

■» J' Heni^ Sxnyles, Bennett College ' ^ « i 

', ■ ■ V ■ ■ 

' .Bennett CollegB has initiated an iipnovative experimental p^rogram in teaching technology to 
permit students the opportunij|y to integrate theory and practice in mathematics and in the 
hiological and physical sci^cea in a professional setting based on a need of hierarchy assessment. 
The primary goal of tl^s program is to promote the intellectual and emotional development of 
students by. exposing them to an entirely new environment which coffers from that usually 
asacK-iated with the traditional means ofitaking courses at the undergraduate level. In reality, the 
.students now have a viable alternative to the traditional way of taking cours^. This experimental 
program is entitled the "Guided-Initiative Systems Desigr^ Approach." The Aqademic Reinforce- 
ment Center at the college, made possible by a MISIP grant, is being used to Inplement this pro- 
gram. This Guided- Initiative Systems Design Approach focuses on open-endi problems and on 
establi.shing a need for the materials the student is expected to learn. It requires\e student tp take 
the initiative in learning, using the library resources (textbooks, monographs, reS^ence books and 
scientific journals) as well as laboratory experimentatipn. n ' , 
The objective.s of this prdject component are: 

1. to promote the intellectual development of students by exposing them to an environ- 
ment which differ from that usually associated with thfe traditional means of talcing 
science and mathematics courses at the undergraduate^ level, and 

2. to reinforce the classroom coverage of those scientific princii^es which stijjdents often 
find difficult understandingwith sypplerfi^tary illustrations, applications, examples 
of problem-solving techniques, and to expose the students to Instructional materials 
more advanced than that covered in the regular classes. 

The philosophy of the Acaderiiic Enforcement Program at Bennett College is to provide 
ijcademic experiences designed to fccceliite the scholariy developmen((>of students who enter col- 
lege with unrealized scholarship potential in science and mathematics. The emphasis is on open- 
ended problems and on establishing a need for the materials the student is expected to learn. A 
variety of audio-tutorial devices are used. The course modules are developed by the professors for 
the .students enrolled iq the variousVfence and mathematics courses. / 

In using these autornatic tutors, students are able to assimilate Concepts and pix)blemi at their 
own pace until a clear understanding of each unit is achieved. The student reads, observes, writes, 
and listens. J . A 

The course modules are open-ended. Each module presents materials more ftdvanced^tjian possi- 
ble to be explored in a traditional classroom setting and each module is designed to create^K^eed 
tor more knowledge about varioua^ienllfic principles and problem^solving techniques. ^ 

The student population being served consists primarily of black women majoring in biology, 
chemistry, mathematics, and engineering (dual degrjef), and ygung men enrolled at four nearby in- 
stitutions, but taking courses in science and mathematics at Bennett College in a cross-campus, 
cooperative program. ^ ' ' ^ * 

Based on the results to date, there is no escape from concluding that the Guided-Initiative 
System.'^ Approach ha.s resulted in a significant increase in the percentage of students earning 
ah(>ve average grades in comparison with the 1975.76 control group. Only students earning gradps 
of or above are included in this evaluation. * 7 
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DEVELOPMENT OP BASICS IN 
MATHElVf ATICS AND THE SCIENCES: 
"LECTURE LABQRAtORY/ORMAT" 



( 



Darius Movaaaeghi and Mahendra Kawatm 
♦J Medgar Evers College . 

' In pursuit and promise of college level study fqr everyone who desires it, many institutions 
across the nation, especially the City Univetsity of ^New York, have opened their doors more and 
more to the high school graduate population. This era of so called ^^open admissions" has been qui(e 
rewarding for educators, faculty and especially students, and at ^he same time Has made educators 
and faculty look a little^deeper into ways of modifying the method of instruction. In addition, dur- 
ing this period there has been a rapid decline of the competencies of entering college students in 
basic skills, particularly in mathematics and natural sciences, nationwide and especially from an ur* 
ban setting. Recognizing the vital importance of the mastery of these skills for the^eventual success 
of the students in any academic curriculum of higher education, it. is essential for all inatitjataot\s to 
address themselves to this problem. Therefore, it is quite apparent that thc) goal of proviJcUng educa- 
tion for all must be modified in some ways in order to give attention to providing educatllpn for 
each. Such mbdification is infinitely more complex and|||emanding than the ijiitial goal. In this 
endeavor, almost all institutions have developed appropriate courses, and have attempted to im- 
prove upon both the content and instruction of these courses. In addition|it has been recognized 
that the eventual success of students in these courses, in general, is not possible without an ap- 
propriate supportive system as an adjunct to regular classroom instruction. ^ 

We,' having exanuned various modes of instruction, have come to the conclusion that unless the 
supportive system in these courses is an integral part of the total instructional process, im effective 
use of the materials and facilities will not be achieved. Therefore,. We have adopted a well defined 
method of instruction in which the mode can best be desc||bed as Semi-Individualized 
Professionally-Determined Pa^e (SIPP). The basic features of this mode of instruction is the in- 
tegra||on of lectures with activities in the laboratory creating a l|^ture-workshop situation* The Ih- 
strucuonal process in this format includes the modularization for th^ course content, whioh is self- 
pacing with a well defined time frame for achieving the objectives for eac^ module. Th^ instruc- 
tional process takes place in a large room (center) divided into two parts clearly identifying ^ lecture 
area and the laboratory. The lectui'e lire^ has a seating capacity for about 25 students and the 
laboratory is '^equipped with ten study carrels each of which is furnished with a videotape player and 
a color monitor. In addition there are seyeral audip tape recorders available for use.. ' i 

The classes taught by thi SIPP mode of instruction meet in the center three times a week. The 
^rst meeting of each week is a formal lecture where the instructor covers, for most part, all the 
material assigned for that week. During this period thQ presentation is centered around the develop- 
ment of concepts and the major skills needed for the algorithm. X^e other periods are designated as 
workshop sessions during which time students work individually or in groups using one of the 
following ^ids: 

I 1.' Videotape equipment with appropiate materials • 
I 2. Audio tape cassettes with appropriate materials 
3. Reading mq|erials * J ^ 

The main objectives of these workshop sessions are to endijre that the students have inasterejdl ' 
the basic concepts and that they can ytilize tlie skills necessary in problem solving. The major task 
of the instructor (with assistance from the laboratory coordinator and tutors) is to assist students 
in overcoming the difficulties ^yhether In topics already covered or in new topics. Students are e^ 
pected to finish a module generally in two weeks (the material covered in a semester is divide<) ilnt 
modulef and the t^e span chosen accordingly) and a unit examination is given at thd end o^ thi 



period. However, the students are allowed, and encouraged, to take this examination as soon as 
they are prepared. A student who passes a unit test with a predetermined score (generally about 
or higher) |)rior to the end of the module-period, moves on the the next module. During the 
module-period, the students are allowed to take such a test, at most, three times and the highest 
acorti ia recorded as, the student's performance level for that module. A comprehensive examination 
is given at the efid to ensure proper retention of the course material. This encourages the student to 
have a broad understanding of the subject matter. ^ ^ 

In summary ,^SI PP. a very active interaction between the instructor, the laboratory coordinator, 
and tutors on the one hand, and a student on the other, in a well organized educational setting, pro- 
vides a natural motivation on the pdrt of the student. The cognitive learning i^ pro\dded for the 
students through the lecture, while in the workshop setting the use of ancillary materials with clear- 
ly specified behavioral objectives enables a student to attain the got^.of the course successfully. 
Finally, multiple opportunity in uplifting one's scores in each test within a well-determined period 
of time and having to utilize the A-V miterials individually, .without any external prodding, 
enhances the student's intrinsic motivation and helps bim to p*articf|ltite meaningfully in other 
learning situations. " ^ 

It is noteworthy to point out that this mode of instruction was used at our college for the 
teaching of the basic mathematics course for a year and the analysis of the results with respect to 
both student attitude toward the mode and to his achievein^nt was very encouraging. J'or exai(iple, 
the mean difference between the post tegt and a pretest scores was 10.0 with a standard deviation of 
±5.3 for the group using the SIPP mode while the corresponding numbers were ±8.1 and ±5.4, 
respectively for the group using a standard lecture with unlimited tutoring. 



STUDENT MOTIVATION AND ACHIEVEMENT AT 
OUR LADY OF THE LAftE UNIVERSITY 

Michael Campbell, Our Lady of tfie Lake Univer^^ ^ 

It is almost axiomatic to say that the motivated student iy a professor's dream. Such a student 
is like a loaded weapon in the hands of marksman, simply waiting to be aimed and fired at the 
target. This analogy is jiipt, to be sure, for virtually all students. Problems arise when after 
strenuous years in graduate school, the marksnron (or professor) expects the sights to be perfectly 
aligned and the student to hit the mark with the fi/st shot; rf^is the rare student, capable of such a 
feat, that N»e readily term '^motivated**. Hortvever. 1 submit that all students are motivated to 
achieve from the instant we fiqd them in our hands. Motivation is one of /the biological and 
psychological ''givens'^'of existence. Certainly the calibei^of some' students is not appropi|(ate for 
some targets, nevertheless, they are motivated and it is our job as educators to assure that the 
sights on the weapons that we certify 6s baccalaureate material havcf been adjusted before they are 
sent out on the big hunt-- job hunt, that is. • 

The majority of students at Our Lady of the Lake University are Mexican-Americans from the 
Barrio section of town. One of the first things you notice about many of them is the slight accent in 
speech, A closer listen reveals grammatical improprieties such qs a miswsed pronoun or verb tense 
and uncertainty -about the meanings of some words. As children, many grew up hearing . only 
Spanish at m^me but when they went to school the?y were compelled to use English. They have lived 
their lives according to one set of rules, leofllng what was expected and how to respond to get rein- 
forcement, and then suddenly, without warning.' the rules were changed. Wh^t was worse, many pf 
their classmates and almost all of their teachers had never lived vinder any other rules and were 
miles ahead.of them in use of the English language. This is undoubtedly a frustrating experience of 
major proportions. Humans have a set of fairly typical reactions to frustration. Since nobody wants 
^ to be wrong and feel badly about himself, one of the first things they do is try to correct whatever is 
vwrong»so that they can Continue receiving rewards as before. The bright ones and those with some 
previous experience with English and Anglo social mcyes succeed. The ones that fail begin to learn 
that they cannot control things at school. They begin to believe that they cart<bt succeed because 
school operates under some mysterious principles that only teachers, Anglo children and a very 
few; very bright Chicanos can understand- This lesson is learned well OVer the next^twelve years of 
public education. I 

Let lis ekamine the elements of this feeling of academic helplessness. It began in childhood with 
the unpredictable intrusion of a foreign institution intd the life of the student. This intrusion is a, 
significant thread in the fabric of the student's life because the degree of his success in the predonii- 
nant social structure Is highly correlated with "his success in school and even more so with his ability 
to use the Rnglish langufige^appropriately. Our students also learned that they had little control 
over the rewards available through the sysitem. These three things, unpredictability, life 
significance and uncontrollability are the elements of what Dr.-Martin Seligman of the University 
of Pennsylvania has termed "learned helplessness*'. Helplessness causes the subject to appear 
apathetic, disinterested, and depressed. The helpless individual does not even attempt to control 
the events in question because he has learned to expect failure. This is the kind of student we arfe 
used to calling unmotivated, > ^ 

I suggest that helpless students are not necessarily unmotivated.'' Their sights arie just badly 
aligncHl so that upon aimi^ig, the^ consistently miss the target. To this point, the problem now is 
how to realign the sights to produce a more efficient tool. . , ' 

The chief sympton of helplessness is inactivity. The victim doesn't try because he knoiOs he can- 
not succe«»d. or/if he does try, the effort is merely token. The situation is like the married couple bent 
on divorce who enter marriage counseling **just so they can say they tried everything,'' The pro- 



Wem then is failure in academic skills, the chief symptom beifig inactivitj?. The remedy is to devise 
methods to force the student to be active, and to force the student to controhhe academic con- 
tingencies 'with whi^h he is faced. 

In very ifracticaf terma^ this inyolve^j a number of direct steps. First of all, the concerned 
educator must maintairv high academic standards. Grade inflation is a problem throughout' educa- 
tu)n in this country, the minority college student who has consistently experienced failure in public 
school then suddenly, unpredictably and uncoatrollably finds himself succeeding in college through 
the good graces of instructors who are sympathetic with his background is more convinced than 
over of the ehigma of education. . , , . 

• Finally, an educator can do one thing that almost obviates the previous two considerations. 
That Ls to find waya to include the student as an active p||ticipant in the learning process. Almost 
anything a professor can do to in^j^ease the physical activl^-of students in his or her classes will in- 
crease the control the individual student 4ias over a given subject matter. Although homework 
assignments are virtuaUy outmoded ii^ universities and colleges across the country! they require ex- 
tensive intellectual participation By students and provide excellent feedback for the professor 
regarding student progress and understanding. .For two successive years ^ have alternated 
semesters in Introductory Psychology requiring either weekly quizzes and term paper in addition 
to midterm and final exams or requiring only the midterm and final exams. During tlfc semest/rs ' 
requiring more activity. 1 had^greater percentage of 5's and C's on the finalexam and fewer fs 
than during the less demanding semesters. Lectures and finafexam questions were the ^am4 in 
both cases. VIore activity resulted in higher grades and fe^r failures. - ' 

If a weaj(on shoots left, ifis a waste of time to aim riaTirThe marksman must adjust the ights 
or the weapon will continue be inaccurate. Likewise, suhive adjustments are requisite for Joduc- 
ing quality students. These adjustments require more eff^t from the faculty; a discussioi/or lec- 
ture is easier than grading a homework assignment or written exercise. But, you get what /ou pay 
for, and the rpduced effort causes a los^ in stufient leai\jiin^ 
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REINFORCEMENT OF BASIC SKILLS IN" 
: CHEMISTRY I COURSE 

Mary Lee Abkem0iMltaOuardia Community College 

LaCfuardia Community College is a unit of thfe^^itjAUniversity oj^ New York find ab^^such accepts 
students under an '*open admissions'; policy* A high scnoof diploma or an equivalencyVs the only re* 
quirem^nt for admission. Many students entering college under an ''open admissions'' policy are 
under-prepared in basfc skilly; Entry level programi? for upgrading Jbasic skills are frequently only* 
partially'successful ir) that students do not learn how to apply the ?kills in all content areas, eft* tKat 
students ^o not necessarily transfer the skills to study4n a content area, even when application h^s 
been learned. 

Kxamim^ng a course and buiJdinginto it a basic skills reinforcement substruction is a difficult 
task. VVhile educators around the country say it should be done, to our knowledge no one has done 
\L 111 an effort to address the vitfiJ baslwkills issue, the Intiegrated Skills Reinforcement (ISR) pro- 
ject has been Ipitiated at LaGuardia Community College. The project is being^carried oOt in three 
phases. Initi^ly, a ta^k force of faculty sp^ial^ts in the basic skills areas of reading, writing and 
speech an^zed and outlined the step wise developrnent of these skills. The team also noted the ex- ^ 
pecte4;'mill levete of students upon exiting from each course in the remediation program at' 
LaGuardia. ^ ^ 

During the Fall (1978). quarter, selected faculty from each department in the school worked with 
a member of the basic skills team to analyze a course each would b& teaching'in the winter quarter 
to determine instructional areas in which reinforcement of the skills could takek)lace in a structured^ 
manner without detracting from the course coritent, ' I 

In thd present winter quarter tlie individual skills reinforcement '^pacjcages^ are being used and 
evaluated. , ^ '- I 

' Tht^ specific strategies upon which facility fpcused in the preparatory quarfipr were grouped ^s 
follows: • , , i 

1. ^ Identifying students' rebdiijig, writing, speaking, and listening comfpetencies, 

2. Preparing students to read difficult material, 

3. Helping students write successfully for specific coui^se goals, 

4. Helping students develop a fornral oral presentation to meet specific course goals, 

5. Ijfelping students clarify what they have learned lr%n readings, writing assignments, . 
^ and lt3Ctu*res through dev|^oping critical discussion skills. ^ ^\ ' '• * ' 

The first group of strategies, as applied to the Fundayientals of Chemistry I course indicated 
that many sStudents, though haying completed necessary remedial reading-courSes, m«y not be , 
reading at the college level, the level, at which the textbook is written. The exit crit§|:ia for the 
reading program lare slightly below college level. A questionnaire was prepared in order to deter- 
mine what bask*i)kills courses each student had completed as well as to give an indication of the 
st^udent's writing abilities so that the instructor might set realistic expectations of student perfor- 
mance. - 

Asa preparation for using the textbook efficiently, a preview exercise was designed to acquaint 
the student with the important features of the book. These included such items as the J^gca^n of , 
sample problems and problems distributed throughout the chapters typically assigned for strudent 
work, distinction between figur^and tabled, lodatioQ of the glossary, the appendices, and a section 
of color plates in the text. - 

The performance objectives, which have long been a part of the course, were introduces as guide 
questions to aid in reading the textbook material. Additionally, cue words (i.e. identify, explain, 
distinguish between, determine) ubed in the objectives were explained to the class with ai5propriate 
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examples of each in order to clarify precisely what kind of information or^performance is sought 
Avith each objective. 

^boratory reports were cho8en.as the vehicle through which writifig skills could be reinforcec!. 
While an appropriate format, presentation of data, calculations, and interpretation of results had^ 
always been stressed, minimqj emphasis had been placed 6n the rianner in which the discussion* 
and/or evaluation of the experiment had been expressed. Thus the discussion section of laboratory 
reports was singledjout as the area for emphasis on writing. A logical way to organize the discus- 
sion together with a Hst of writing errors that would Be notltl on reports was prepared as an aid to 
the students. Since oral presentations are not required in the course syllabus, the corresponding set • 
of strategies was not utilized. \^ 

The last^et of strategies was embodied in brainstorn)ing techn^ies and specific lines of ques- 
:h were Usfed in the classroom to lead students to organiz^their thinking processes as 
as the info rmatioft and techniques presented in the class. These t^niques were fuyther uti- 
jU In Uir preparation of minicourses and audiotapes placed in the* sciencS^ learning cent|r to sup- 
plement classroom instruction. ^ , A 

At the writing of this paper, tile effectiveness of the IS« materials remains' to be seen. There,^ 
has. however, already been a marked improvement in thJ^qufUtj^f the discussion section of' 
laboratory reports. This is attributable to the-clarification of the spepMc writing assignment as well 
as the grammatical criteria by which it is judged. It ifc hoped that the additional awareness of the in- 
strucj^or of the actual skill levels of the students in the course, combined with the effort to tailor in- 
structional materials to the appropriate student level without allowing content of the course to suf- 
JeK will decrease attrition from the course and enable students to experience the success bhat will ■ 
motivate them to continue in science or science-related careers. 
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H REINFORCEMENT OF COMPUTATIONAL SKILLS AT 

NORFOLK STATE CpLLEGfi . 

. . Phillip M^N^iL Norfolk State College v ^ 

The. Mathematics DeparthuBnt of Norfolk State College is conducting a progritm of computa* 
^tional qkills improvement begun in 1974 under the cplleige's MjhsiP granj/The objectives of the pro- 

^'&^are;^■^; ' p . ^ ^ , 

1. to help bridge the gaps in basic n^athematical'skiirs which accompany so many of the col* 
lego's entering freshmen, and ^ ^ . 

ihance the college's efforts to^-pro vide students with needed literacy and expertise in 
compiiter science, w '\ ^ ■ ^ " ^ ^ 

'^^'J^IJ^^*^^" serves' t|^/B maj^frity of the college'^ 1500 entering freshmen. It features a learning 
l^Ttes center for basic mathematics skills, and a computational center for b|9ic computer 
nei]|ce skills, ' v 

i. Basic Mathematics Skills ^ 

The mathematics skills portion of the program is centered around the Mathematics Reinforce- 
^ ment CtSnter/a two-room laboratory containing study carrels, sound-slide equipment, a small paper- 
back library, and a testing station. The Center is manned by student tutors and la^ratory 
assistants, and its ovtJrall operation is directe'd by a member of the mathematics faculty, 
^ Students who enroll in the general education rhathematics course, Math 101, are required to 
demonstrate a prescribed proficiency on selected, basic mathematics skills ranging from simple 
arithmetic to elementary algebra. The skills are subdivided into 16 learning packages out of which 
each student is expected to test as ofiie of the requirements for passing the course., Each package is 
coniprised of A pre-test, a body df skill-related material, and a sample post-test. (The design, for the 
learning packages was developed by faculty members during summer workshops provided for 
undefn^lTe MISH^ grant.) ^ 

. After the students' skill deficiencies are determined by means of ah initial diagnostic test, the 
. students are expected to use the facilities in the Reinforcement Centei^o aid them/in completing 
the packages which cover the skills in which they weffi shown to be deficient. The learning package 
component of the "Math 101 course is self-paced in thfi sense that students take and retake package 
post-tfCsts whenever they feel prepared. / 

The IVlathen\«^^ Department is monitoring and evaluating the i^esults of the learning package 
program in two ^PRspl) pi^-tfes^ poat-teist improvement, and (2) collective failure rate for the Math 
101 course Data (^lecletl thus far. indicate that entering freshmen who enroll in Math 101" 
demonstrate proficiencyi on the average, in only two^to three of the 16 packages fiit the^^inmngof 
the semester, which represents successful completioli^ of an average of 15% of th^liagnostic 
test items. At semesters end and aftpr exposure, to the package program, these sanie students 
s^bre an average of 65%*on those portions of their coitimon jFinaU examination that relate to the 
package skills, Since very little classroonrti time is devoted td pacl^age ^ills, the improvement in 
• tef\t scores must be largely attributable to the paclcage program iri the Mathematics 'Reinforcement 
Center. . ^ » • x 

A second evaluative index for the package pro-am is the rato^failure in MathiOl. During the 
five years prior'to the advent of the M ISIP Program, a stable average^f 2h^^oi the first semester 
students enrolled in tl\e course received fafling grades. The failure rate dropped dramatically to 
- 1 ;}'■(> in the semester in which the package program became operational, and it Ijgs hot risen above 
\1% iri any subsequent semester. The fiye-year av^age failure rate beginning*1^ith the MISIP 
years is approximately 14.5%, * 

Aware of tl^e pitfalls Inherent in drawing valid inferences from such data, especially the difficulty 



in isolating the variables responsible for th« data, the Muthematics 'Departinent is assuming a 
tauti(^ufl, but optiraistic, attitude about theWogram. However, the MISIP-based program has 
identified the two' taf get areas described abpve/and a vehicle • thfe learning package program in the 
Reinforoement Center - by which progress in mathematacal skill building at the.jcoflege-can be conr 
cretely measured. ' \ ». ' , 

^.'Computer Science Skills , > . 

Pr^or to the receipt of the MlSIPOrant, opportunities for students in the computer science area 
at Norfbik State were slim. The Mathematics Departnient offered three basi^courses in coih^juter 
acienct^: one literacy course -for non-science majors and two elementary protoamming courses for 
Science Division students. These wei-e supplemented by a sprinkling of elem^ary courses in other 
divisions of the college. The opportunity for students to acquire hands-on experiences with com- 
puter equipment was severely restricted, since the college's IBM 1130 Computftj- Syateni was used 
almost exculsively for the business and the administration of the college. 

With MISIP furids, thjs department was able to: (1) provide advanced training in computer 
flcierice for two of its members, (2) provide release time for faculty to plan and design new computer 
.science courses and program^.,; (3) purchase a small self-contained minicomputer system, and (4) set 
up a computational center which houses the minicomputer system, and which is used exclusively 
for computer science ihstruction, 

The results for these efforts over a threfe^j^ear period are: (1) enrollment in the computer literacy, 
course has quadrupled; computer science enrollment generally within the department has almost 
tripled, (2) the computational center serves approximately 150 students per day, who are Writing 
programs, or running programs on the computer .system, or researching computer sciente topics in 
the small library contained in the center, (3) the department's computer science offerings have in*' 
creased to 24 hours of courses which cover the major programming languages, topics i^Tjiachine 
language,, hardware and software systems, computer organization and design, and aaba-based 
management systems, (4) the Science Division has noted a substantial iilcrease.in the usage of the' 
coniputer in its upper levet^adence and mathematics courses, (5)' the department has created a new 
degree program-B S. in Mathen^atjics, Computer Science Emphasis, with a planneij^expansioh to a 
B.S. in Computer Science. ; - v " . " 

The successes outlined ijn this paper are clearly preliminary. They are, nevertheless, substantial 
enough that Che Department is committed to greater improvement in the mathematics skills area, 
and continued expansion in the computer skills area. Since the termination of the MiSIP grant Ih 
1976. thfe skills programs haVp suffered shortages of space, equipment, and personnel, but the pro- 
grams continue largely through the voluntary efforts of a few dedicated faculty and a sympathetic 
administration. These difficultjes. notiVithstanding, "thp MlSJP-ibased skills program at Norfolk 
State College in broad terms pro\:ides a good argument that a mass approach to coraputati6na] skill 
enhancement is feasible at a large, minority institution; 



ELIMINATING ^MATHEMATICAL ILLITERACY" AT THE 

^FRESHMAN LEVEL: ' 
A'MODULARIZED MATHEMATICS PROGRAM . 



Argelia V^ez-Rodriguez, Bishop College x . 

Tl^S Bishop College's Modularized Mathematics Prografm (MMP) is one of the majoVvcom- 
bnwlts of the NSF-MISIP Project. The two principal concerns tliat led the members of the 
thematical Sciences Department to begin their search for alternatives ta the traditional method 
(if teaching freshman mathematics were: (1) the linguistic and computational deficiencies of the hia- 
jority of Bishop College's entering students, and (2) the increasing number of potential students 
^ho wished to pursue careers iri science, mathematics and technology and who were inadequately 
prepared to enter into, the respective programs, 

Aiifd math instructor at Bishop College for more than ten years, the author was convinced tnat 
the traditional classroom-lecture^ method would never improve the students' mathematiciM, cbm- 
putatipnal and problem-solving skill^^aving bden involved with individualized instruction, laelf- 
paced learning a\)proaches, and programmed learning approaches to remediation as Director and 
(?pordinator of NSF In-Service Programs for Secondary Math^iWatics Teachers in the Dallas area, 
ttje author strongly felt similar learning modes v^uld work at Bishop College. 

Careful consideration was given to every facet of the college's program, aijcl after long hours of 
critical and comprehensive study, a moduldrizqd mathematics program waB^ proposed as a major 
component of the MISJP project. The objectiyes were as f(>llows: 

1 . The development of matheniatical concepts, 

2. The reinforcement of mathematical and problem-solving skills, 

The assistance of less-capable students by making available concrete and manipulative 
materials and devices to improve motivation, 

4. ^*Pt\e improvement of the students' ability to formulate problems and apply quanti- 

tative methods, * 

5. Ttie provision of more opportunities and incentives for independent study, and . 

H. T+16 improving of the student*s/self-cpnfidenc'e, and thfe iiicreasing of his/her chances of 
success .by exposing him/her to the usage of electrc^nic devices comM6nly used in 
graduate school and thfe. work world/ ♦ 
!n order to accpmpHsh these objective8,4t was stated that at least three^ components would be 
necessary. They included: (1*) a faculty training program, (2) a period of two^'semesters of field 
testing and revision V)f the materials develpped by the faculty, and (3) the'total implementation and 
eyaluatipn of the program, ^ . • . . ■ 

The in-service training consisted of a four- week summer workshop designed for the mathematics 
staff. The following topics were included: > ' 

'\ I . Philosophy of Modularized CourJ3e Structure, ^ • . 

2;. I learning to Formulate and Write Instructional Objectives, 

;i , Identifying Stills and Concepts/. t ^ . , . \ ^ 

4. I)eveloping Materials (Enabling Activities),^ ^ 

I)ev^?lopin^ iPre- and Popt-tests, arid ' ' x ' 

6. Revising Uiagfrioatic instniment (Placem^^ , v / 
The workshop was conducted by* John L; Creftwell, PjrofeBior of Curriculum and Instruction, 

(Mfithematicfl Kducation), College orEducatiQ%U^^ of Houston, Houston, Texas, assisted 

by th^^itthor. ' ' ' ' " * 

The Kail Semeste^, 1 976,' waft a trial ruojpf alljnodules developed during the summer. The ihiltlal 
implementation of the pfograrh wa,si/eBtrict!Bd due to inadequate physical" facilities and linutecl in- 



sd^-p. «1 learrung ,„ M.th 1300 (B«ic M.th) w„ colflJicted. Pr.. .rtd post-t^TZ^ye^t 
and .tt«ude were «lm.m8t.red to .U .tudenf who «^o\^ in the cour^ -^t^X^^- 
mta Stared *arly in September (.l>out t^o week, after daeeee began) ^nd wsMTetl Jr !d 

22 ^XTltTrT'''^ P'-Aohievement^eat. At theVnd oTule 

wrr„^;,^fr, Po't-Atftude Survey and 63% took the Poat-Achieveme^e Teat There 

were no fodtroi or expenmental groups tor comparison. The-only comparison possible wrmade L 

The MMP consists of l^iree courses-Math 1300, Math 1311 and Math 111!) liTll i>,.tJ .i ■ 
programm^l and self-paced. The first course. Math UOO^^sTst 0^33 Zi ptS 7^ 
rBv,ews and reinforces basic frithmetic principles and computations. The slmi cotTse mTuu 
Quaftafve and Analytic^O^hinking I), consists of eigh" units' and a total of 17 m^u^L It in 

■l-rogrammed materials, tapes, workbooks, and diiU axereises developed by the staff DroviH. 
altemafve., to the basic textUk-PThe MMP is offei«l exclu«vely in^hrMaThen^tW Ses 
l«rn,ng Laboratory I, occupies a large area which convey, asense of opehlss a^ fr^!^ ^e 

way that .t demands much of its students, forces them to develop self-diecipUne a»i or««JL sTudv 
sk-Us. and more .mportantly.. it makes them reah.e that the responsilpiUty'of leTnrXs ont 

Students sp«nd five hours per week in the Learning Laboratory. Each student with a textbook 
1rWh l'""" -•''Ponl.nUy tacU^ each alC^im s^Mp 

fr>.m the mstructor whenever needed. There are two instructors on duty at eTy schiS da™ 

sXt'iratnTi:°^!'3rr°°^"^^ 

When a student believes that the material in a paftcular module or unit has been mastered 
he/she g.M,s to the testing area and takes the appropriate test. The teats arg..L by th^rtnSs 
tor „r a .,tudent tutor and are returned the next day. A student who failed a Us^may take 
t«stthat ,s different but theoretically equal in content and difficulty. There iT no u!St to th! 

the tudent is credited with completion of thwrunit. The course gr4de depends primarilv on th^ 
number of un.ts completed, supplemented by the score on th, final exa^r 
. Most of the students who do not complpte the course units in one semester persist into a second 
semester and eventually 70% finish and go on to the ne* course. In order to avoW Clt W d"^ 
-blenr of student not knowing how well he/she i, progressing, the.pUff poet on l)he wZf^e t^ 

Z MrTT'*^ •f''"!!" -"--ter indicting whL aldent s^d 

be .f h^she plan, to complete the course work in a semester. There «:l.«luWs and charts are dert™ ' 
ed by Barbara Ann Bardwell, Instructor and Coordinator of the MMP T^I statist! inXrr,r 
the mshop College student, are, in fact, learning more tf>anjust "soL mathtilatr,." 

H„hop-s MMP is now in iu third year, It ha. undergone interim ovaluatiZ' and based on the 

tnTr '^^""'""""7 'he atudent. appro™ th"Topam an^ 

henef,t from a. Of courre, there are problem, in (he MMP. some acknowledged, othe™Z a,^ 
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parent. vMqre funds ar^^ded to Aipport a strong system of peer tutoring as evijlenced by the 
students often giving Op^n frustration while waiting for help during the class period. The limitation 
on the usage of the computer terminals and other materials are a real problem. Some students feel 
that the course would be more ihteresting If these facilities were available. ^ 

In spite of the problems encountered, the department staff believes in, and supports the pto. 
gram. The* Hpirit remains vital and innovative and new ideas and Rossibilities are constantly 
discussed for improvement of the program. 




0 DEVELOPMENT OF SUPPORXIVE MATERIALS 
IN MATHEMATICS AND SCIENCE I^jT A 
LECTURE LABORATORY FORMAT 

Mahemira Kawatra and Darius Movasseghi ' 
- \' Medgar Evers-Qollege ' ' . , 

Semi-Individuuli/ttd I>rofesHi()naIly.Deterniined Pa(>(SIPP) mode of instruction has been ex- 
plamtJd m a previous paper. The basic features of this mode are: (1) modularization of the course 
content. (2) self-paced learning with a set time limit for achieving the objectives. (3) instruction of a 
course m a Iwrture-workshop setting, thereby giving students the benefits of both the group as well 
as mdividuai mstruction. and (4).proviHion of a supportive system for an effective instructional pro- 
cess m the form of an A-V laboratory? 

The modularization of the course and availability of, this material in videotapes and/or audio- 
tapes and the other ancillary materiars is vital for instruction in the SIP? mode. For the most part 
m the area of natural sciences and mathematics, these materials are not systematically available or 
are not of the desired quality and format needed to develop such materials in-house. In order to 
develop and organize the materials in aS appropriate format and at a desirable lev«l, the following 
steps need to be taken: " • ' 

1. Identify the philosophy mjd* the goals of the coarse within the framew9rk of the 
•discipline and departme^jN instructional program. 

2. Outline the detailed content to be covered in attaining the goals. * • 

3. Identify the le^i'ning deficiencies pf the students related to the course. 

4. Divide the contents into H-I2 self-sufficient modules. .. > 

5. Sub-divide each module into units such that the topics in each unit are closely linked 
together. (Generally, the total number of units in a one-semester course should not ex- 
«^t^d3f).) ' .. 

(i. Identify and enlist tho.a.v^irtfl)Ie resources, since a meaningful coordination of the in- 
struction and the utilisation o^the resources is vital to the present mode. \ 

7. Formulate diagnostic tests to determine students " attainment of the specified 
behavioral objectives. . ■ ^ 

It is important U) note that writing a module, for the most part, is comprised of developing and 
organizing the n>ateriaLs for oach unit. Therefore, it is essential to point out the necessary ingre- 
dients of such a task: ' ^ 

1. The behavioral objectives of each unit should be clearly delineated. That is, several 
short and precise'statements of the desired measurable accomplishments find the 
mastery of concepts must be made. • \ 

2. The exit criteria Yor the accomplishment of the objectives should be clearly indicated 
(e.g.. with' 80% score on the test). ^ 

3' The prerequisite skills and cognitive information for the unit, if any. ^(JUld "be 
specifitHl insimple langnyge. and reference made to the appropriate modules and units. 

4. Several forms Of R^e- and pqst-tests should be' developed for the purposes of 
establishing whether a .student needs to study the unit, and also to ideritify his* 
strengths or weaknesses relating to the ynit. 

5. Description of the material for the unjt should be done in Ai understandable language: 
introduction of new yoncepts should be highlighted, and the materials developed 
should involve studeqt participation at all phases of development. It is important thrft 
examinations of comprehension b^ made.pferiodically and frequently throughout the 
unit. This would ensure continuous particiRation of the student. 



6. The length of a unit should roughly conform to 20-25 minutes of straight lecture* This 
^ length woiild ensure continuous attention of the student* 

7. Post-test should specifically address itself to examinin|g^ the achievement of the stated 
behaviora)^ objectives* ' 

Ohce the development of units in a module is achieV^, they should be put together ifi a package 
which should also include (1) a general statement about the desired objectives of the module, (2) pre- 
t^ts and post-tests for the module, and (3) a prescription for the placement of a student in a cer- 
tain unit or units depending upon li^flr performance on the pre-test or post* test* The activities of a 
student in a module can be best illustr&ted in a flow chart. It is very important to note that the 
most vital decision in writing a module lies in the selection of appropriate instructional maUrials 
and the flow of activities in a manner -suitable to the student'9 needs and abilities. / 

It is further desirable to mention hwe that there are differences of opinion as to whether the 
behavioral objectives be placed prior to the instructiondl materials (to provide the orienting 
stimulus) or at the end of the materials (to provide reinforcement). Our experience has shown that, 
at least in the areas o|.jnathemati(;s and natural science/ the objectives should be placed at the 
beginning since the students, in general^ already have some familiarity with the terminology used. 
FuF^ernppftre, in the SIPP format it is essential to have all the aforementioned material in a lecture 
form\^udio:tapes as well as on the videotapes with appropriate ancillary materials with emphasis 
on problem solving. * . < 

The central problem of the present educational system has been its inability to preserve the iif- 
trinsic interest of the students in the learning process prior to t^^ir^entry into a college. JiA^rroel, 
although difficult, it is of^i^tmost importance that the mode of instruction in the delivery of tnaterial 
at a college be such that it attempts not oiAy to alleviate the above problem but also it provides con- 
stant encouragement. It seems that we, through SIPP, have touched on such an approach* 
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VI. INTERDISCIPLINARY COURSES ANEf 
CAREER OPPORTUNITIES ^ 

On-The-Job Tj^aining of students in Computer Science. ' 
Ronald G. Sgtsby and Manuel Oomez-Rodrigulz 

An InterdiscipUnary Seminar in the Behavioral. Natural and Social Sciences. 
Clemmie E. Webber 

Urban-Environmental Studies: An Interdisciplinary Approach. 
Kat^ryn Brisbane 

A Capstone Interdisciplinary Course in Values and the Sciences for the General 
Rducation Curriculum. 
Sister Isabel Ball \ 

Development of an Aquaculture Training Program>in Alaska for Minority Students. 
Mel Seifert - , 

Internships: Achieving Linkages Between Scientific DiscipUnes. # 

Elmer L. Washington 
Career Opportunities in Science. , ^ ' 

Toe Y. Nam ' , ^ 

The Challenge of Interdisciplinary Studies. 

William J. Nelson ' 



ON-THE-JOB TRAINING OF STUDENTS In 
. COMPUTER SCIENCE . ^ 

. fionatd 0. Selaby and'M^fH^el Oamei-Rodriguez f 

University of Puerto Rico, Rio Piedras / ^ 

The Natural Science Academic Computer Center (NSACC), at the Rio Pierfrap Campus of the 
University of Puerto Rico, Was estabUshed in grder to: (1) develop, manage, and administer 
C(jmputer-assi8ted instruction (CAI), (2) process computer programs for students of the college, (3) 
prqpj^ a computer facility for professors, scientists, and graduate students to implement research 
projects, and (4) train students in the operation and n^nagertfent of a computer center as well as to 
introduce them to systems-programming, computer technology and its applications. We here report 
on the method. utilized to attain the f our tb objective and the results obtained. The key to the 
method is the on-the-job training of a studei/t staff responsible for the management and operation 
of the entire facility, Five aspects of the training program are discussed: (1) motivation of students, 
• (2) selection and training procedures, (3) the composition of the student staff, (4) identification of 
the problem areas, and ^5) evaluation of the training'process. ' • 

Motivation. All students in the College of Natural Sciences are required to take one semester*of 
PL/ 1 programming. In Iddition, students taking the basic courses^in chemistry, physics, Viology, 
iind mathematics are affongly encouraged to use CAI modules which are available through the use 
of interactive CRT trfminals at the NSACC. By the sophomore y^I^ all students haie had a chance 
to observe and interact with|the faciUties at the NSACC, including the HP-2000 aWs System cur- 
rently supporting 22 CRT termijgls and an IBM Remote-Job-Entry unit (RJE) connected to the 
university's central IBl^ 370/14ff^The fact that tt)e Mghly visible? sophisticated physical plant is 
managed and operafed entirely by a student staff ia the main source of motivation for students to 
enter and participate in the program. The motivation is sustained by hands-on experience witji the 
t'xtenaive computer hardware and by participation in a variety of software application projects. The 
students are remunerated for work at the NSACC. Interest throughout the training program is sus- 
tained by the "^Hprit de corps" of the student staff. 

Selection and Training of the Stiiiient Staff The essential feature of the pr/)cess is that selection 
is based on student performan^^ in which self-motivation is the Iritical factor. Fully qualified 
members of the, student staff are denoted as Operator-Programmer, Senior Grade. The' steps 
leading to this senior status begiVwith the Programmer Trainees, who, as studentg having com- 
pleted one semester of PlJl, are asked to learn BASIC by self-study. They are assigned a program- 
ming ajiplication project by one of the student managers, usually in CAl or in management of the 
HP or IBM system. Trainees become Programmer Juhior Grade when thJ^ have demonstrated 
mastery of both PUl and B ABIC, . including th^ ability to make disc file mknipulationl of the HI* 
and IBM systems arid tape fllB manipulations on thA HP. At this point, if they have sustained at 
least a 2:75 overall acodemicmverage, they are invited to work in the I^SACC^Some choose to wofk 
for the und^f graduate research projects, utilizing the computer skills. Those electing to work forf 
the NSACC become Operator- Programmer Trainees. They receive on-the-job training as will as a ' 
compensation from the center for 5 to 10 hours of work per week. For thb trainee to become an 
Operator- Programmer, Junior Grade, he must pass an examination given by one of the student 
managers which ii^cludes loading the H P operating system from disc and magneticftape, signing on 
and off the IBM RJE facility, knowledge of the operating commands forlboth systems, and the ad- 
justment of the peripherals. Jt 

The final phase of ^6 training, leading to the status of Operator-Programmer, Senior Grade, 
consists of a formal extftaination which has come to b' called "getting wihgs/^It is administered 
once a semester by the fuflsenior gwde staff. Passing requires Unanimous approval of <he student 
exaij^lners. The exqm c6verS\all IBM^and 1^ procedures essential for operation and recovery of Che 
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ay!gpm8..Tha student i$ put under pressure simulating actuaj operating conditions such as a power 
failure or system software crash. The student is tested on th(V ability to maintain a cool head under 
pressure, protect the system hardware and preserve" the system software. A tradition has been 
establishtHl by whith students passing this exam receive a ^'wings'* pin. , , 

Student Staff Composition. Probably the most important role for the professor who directs a 
student operated facility, such as the one deiscribed here, is to keep a low profile as he acts as an ad* 
visor, guiding the students into slots which suit their personalities, talents, and professional objec- 
tives, while at the same time assuring a minimum of Internal friction between them. Laclc of this 
type of guidance can easily undermine the effective operation of the center. Thus, some staff are en- 
couraged into managerial positions, where interaction with people is the principal ingredient, while 
others are encouraged to become systems analysts", concentrating on technicafmatters. A Senior 
(Irade Operator- Programmer concentrates on either management, system's-tinalysis, or application 
programming, , • 

Currently the NSACC has 10 Programmer Trainees (mostly freshmen), 12 Operator- Program- 
mes. Junior Grade (spphomores and juniors), and 9 Operator;Programmers, Senigr Grade, most of 
whom graduate this coming June, 

lUentifica^n of Problem Areas. In two years of oper^on we have^een able to identifj^problem 
areas which, if left unresolved, will undermine the prop^am, (l) The student staff tends to adopt a 
superior attitude towards the student users. The staff needs to be reminded that they are there to 
provide service. If the staff is encouraged to help the students, this problem tends to be minimized, 
(2) The se^nior staff is^ subject to a high level of internal competition leading to disruptive personali- 
ty clashes. This may be minimized by removing as much vertical structure in the chain of command 
aj^^ossible. (3) Friction is observed to develop between professors and the senior grade staff. Here 
the director must act as a mediator, insisting that the student show the proper respect due a pro- 
fessor^, while asking the latter to recognize the special status of the student staff. (4) It is absolutely 
" tiecessary that the student strtff not abuse their privileges. It must be remembered that they have 
the technical ability to obtain and alter privileged informatiori. Ultirhately, the director of the facili- 
ty is responsible for the honesty and fairness of each member of the staff. (5) Finally, we have 
observed the motivation of the senior grade staff ^0 peak before they graduate. We have compen- 
sated for thi^s by continually challenging them with individual projects. One such successful project 
is the 'Introduction to Computers Workshop" in which a staff member will invite a high school 
class fo vprne to the center and will direct these students, each at a CRT terminal, through the 
workshop program. , * 

Evalmhion of the Trainiuff Program, Assessment after two years reveals that the student staff 
attains a string background in II) organizing and operating a computer center with interactive and 
batch processing' modes. (2) a mastery of programming in 2 or 3 higher level languages and one 
Assembler. {:\) job-control language, and L4) the development of computer application programs 
such as CAI. I * - " 

The student stMfhas been found to be self-perpetuating, as newer members continually receive 
on-the-job tralninff^fmm the more experienced members. The student-run computer center operates 
in a fef>ntihous and efficient manner on a relatively low cost budget. At the same time, we observe' 
. ^ that the experience allows therfe minority students to develop self-confidence and a sense of accom- 

\ \^ plishment, as is ^^videnced by their pride in the c^ter and their ability to enter graduate school m 
\ computer science or to obtain computer-related jobs in industry and government. , 



AN INTERDISCIPLINAJIY SEMINAR IN THE 
BEHA VI01|fAL. NATURAL AND SOCIAL SCIENCES 

Clgmmie E. Webber, South Carolina State Sblleae- 
Contemporary concern for excellence requires that institutions of higher learning plan and 
structure their education programs to provide unity, continuity, balance, and harmony. An Objec- 
tive review of curricular offerings at South Carolina State College, the Department of Natural 
- Sciences in particular, indicated excessive fragmentation. As a matter of fact, investigation reVeal- 
ed few, if any, opportunities for integrated educationalgxperiences, jBspbcially where open dialogue 
was a component. These findings stimulated rtuch concern which led to an effort to relieve this 
situation. Thus, as one segment of a MISIP proposal funded by the National Science Foundation 
and later approved by the College as a regular course offering, this relevant interdisciplinary 
seminar has become a viable vehicle through which current, highly significant, science and society 
concerns and issues are objectively addressed. 

The seminar, a one credit-hour course, which meets once per week, is a free elective open to in- 
terested juniors and seniors who are majors in the departments of the behavioral, natural, and 
social sciences. It is offered during alternate semesters and accommodates a maximMm of twenty- 
six students, a number large enough to include significant representation from the several areas in- 
cluded in each of the participating departments. Experience has proven that a larger group of 
speakers is less effective. . » * 

A flexible format utilizing a yariety of problem solving techniques and strategies in An-ai--- 
mosphere of informal discovery categorizes eacjf class session. Major course expectatpn/include 
. individual participation based^pn ^ex];ensive reaing, experimentation, per£Jonal research~mKl/oraC- 
tual experiences whia ijan ^be docum^pjted. All topics are selected and presented on the basis of 
their current significance ,asyW^t;Afl^th6i^^^^^^ implications. 

Faculty leadership is given the sferiiikdi' by a team of three professors, "^ach represmting a dif- 
ferent department and chosen on the basis'of interest and a quality of expertise which Would help 
foster enriched self-regulating learWng ejtperiences. Outstanding educators and 4cnowledgeable 
faculty at South Carolina State College, the cdmmunity, and from nearby educational institutions 
are invited as consultants or resource persons. Th^se invited guests are frecjuently avaUable for in- 
dividual and small group conferences and laboratory direction. AU who attend our seminar sessions 
are invited to respond to a written evaluation' che€k-list. 

Research problems cut across departmental barriers and involve consistent direction and facul- 
tylnput. The seminar coordinator must be constantly on the alert for repolts of interdisciplinary 
faculty and student research at this and other Soyth Carolina collegia with the idea of inviting 
these researchers to share their. findings. When research pursued by State or other government 
agencies proVes germane to oup^phasis, effort is made to have compatible phases presented as 
enrichment. 

A major strength of the seminar continues tO be consultant Oriented. We have been most for- 
tunate in securing the services of outstanding personali^ties representing a wide range of academic 
capability ahd^xcellent balance with respect to the disciplines identified for thig course. In addition 
to the academif astuteness of our consultants, they bave been particularly effective in their abiUty 
to relate to, and Stimulate, student speakers. The dynamics and appropriateriess of presentations 
made by severiftl consultants have been of su^^i magnitude that they have been Jhvited as guests of a 
department or- ^chool within our college system. ' , ' 

' • . . " * 

"Bridging the C3ap Betjveen the Behavioral, Natural and Social Sciences: An Eclectic View of 
the Quality of Contemporary Life" has proven to bel'a challenging and effective umbVella for an ar- 
ray of current mujtidisciplinary issues. This has bepn the thgjne of the course since its inception. 
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Enthusiasm for the seminar is broadly expressed. To quote from several student evaluaHpn 
forms, the following comments are noted: 'This seminar has been one' of the most rewarding 
courses I have ever had the opportunity to be a part of," *iDach day added a new dimension to ipny 
thoughts and helped me to understand myself better/' ''I developed an open*mindedness that I did 
not realize was possible/* **1 realize that I gained more from this courisb than I contribute^, 
although my verbal responses were few, this course aroused a new sense*of awareness in me/' 
''Most stimulating/' ''I never dreamed ft course during my final college semester could make me 
spenii so much time in the library andjivish for additional hourjB/' ^*What can l^e done to make this 
kin(i|of cour><e available to larger numbers of students?" Almost without exception student' com- 
ments have been positive and in many cases challenging in terms of recommendations for college* , 
wide benufitvS. 

Much thought was given to the 'selection of pi^vocative and popular topics for the current ses-^ 
sion. We will c(^)ntinue to use several unconventional approaches to learning as we attempt to help 
<Jtudents make the transition from a single academic discipline approach to a more comprehensive 
interdisciplinary viewing of their world. 



i 




URBAN-ENVIRONMENTAL STUDIES: , 
AN INTERDISCIPLINARY APPROACH / 

' • Kathryn Brisbane, Spelman College 

Interdisciplinary iouraes were introduced into the Spelman CoHtge curriculum in the 
mid-l97()'8 when a structural change occurred; that is, the college was divided into five divisions: 
Kducution. Fin^ Artj^, Humanities, Natural Sciences, and Social Sciences. The structural change 
created an onviw)nment receptive to the new interdisciplinary thrust. This thrust w^s supported by 
the Social Scie^^ces Divisiai. and inJ975 the Division submitted a proposal to the National Science 
Kdundation for an Urbat^nvironmental Studies Program which was funded. The purpose of these 
studien was to strength'eh and broaden the curriculum. * • 

A good interdisciplinary program called for the involvement of all the Social Sciences Depart- 
ments irj- planning the new sequence of courses, Involved wpr| the Departments of Economics, 
History; Political Science. Psychology, Sociology, (ind the ^^atural Science Division, The Depart- 
ment or History was not a recipient.pf the NSF grant^ut, as a part of the Social Science Depart- 
ment at Spelman, was involved and.m*ade ah important contribution to the prflferam's development. 
The intent of interdisciplinary studies was to break through the barrier among disciplines. 

Since most interdisciplinary studies are built around specific themes or ideas which seem to lend 
themselves best to the problem solving method in its broadest sense, the s(Jbial sciences faculty 
focused on the urban center and its attendant problems and issues, both ecological and environmen- 
tal. The solving of these problems required the knowledge and skills of all of the social' sciences and 
the subject was compatible with a liberal arts curriculum.' Most important is the fact that black 
students and particularly black wom^n'have been at a disadvantage in their experience and limited 
knowledge of the st;-uctures and functions of urban governm^n^ and urban' environmental needs. . 
Therefore, this was an appropriate thehie. * ' 

• Thus, the socjal science faculty. attempted to integrate the contributions that thfe' various 
.disciplines made in solving a problem for understanding, an issue or exp^ndingon a j,heme. It « 
meant. "... bringing interdependent^q|rts of -knowledge into harmonious relationships. It involved 
relating part to part, part to whole, and whole to part.",' ' «. 

.Teams of t^e faculty member^ worked together to structure the s^tjuence, organize content for 
eight new cour^jes. and improve Several of the traditional co^rses ui the various disciplines included 
in the sequence ofcoUrses. Efforts were made to integrate into the traditional'courses information 
pertinent to^envin^ental issues whiqh heretofore were the.beneflciaries of t^ie new knowledge. 

N*W courses introducted were History an Ecology of the City, Environmental and Ecological 
Issues, Community Mental Health (a problem of ^eat significance to blacks). Levels of Govern- 
ment and LegaU Institutions, The Administration of the Urban Center, Urban Fiscal Policy arid 
l*uhlic Finance, Urban Culture.' an^* Urban Regional Planning. Examples of courses that svere revis- 
ed are Urban Economics, Urban Governmfent and Politics. The courses were organized sathat a stu- 
dent could begin the concentration in the sophomore year. Each of the disciplines charted the cur- 
riculum for its own department. The core curriculum and electivps were to be followed by it8>- 
students through the three years of concentration in the Urban-Enviromental Studies. 
. A number of innovations were introduced. For instance, the introductory course was designed 
by a team of seven faculty members and organized as an Independent {.earning Systemtype model. 
The syllabus included content divided irtto modules, topics for discussion^ study .questions, and unit, 
tests. The course had .six units, and students mdK'ed through the urtits at their own pace. This in-' 
novation has had success, and students found it easier to (earn. This course' was taught by pro- 
fessors in fche Sociology Department. Ih addition to the lectura/discussion method guest lecturers,^ 

1 ■ •- ' . • , ■ , - , ' 

Mwth. I. Itlchard. quality HUuvhtion for Lena Money, Han Francisco. Cofif.: Jofloey-HoBH Inc.. 1974. ' 
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'sim<;tlatibn, and audio-visual media introduced a variety of teaching methodologies into courses 
taught within the Psychology, Polifcical Science, and Economio^JDepartments: - 

As a result of the grant, a major development has beeii the Urban Culture Center (UCC) which/ 

. has provided impetus for stud^t/teacher research in the social sciences. The faculty is kept abreast 
of what is happening itv cultural studies and^techniques for identifying potential areas and themes 
for ciiltural research in Atlanta. The UCC serves as a classroomyworkroom, a small library of urb^ 
ethnographic books and journals, a depository of commercial tapes and films, student-research 
filma,^ tapes, transcripts and papers, field equipment such as tape recorders, video system com- 
ponents, cameras, projectors, and so forthf in addition to the Tiles on topics related to Urbarl 
Studies. ' ; \ ' % 

The UCC opened In April, 1976 with a workshop designed topubl^tiz^ the Center and for the 
purpose of discussing ^^hni^^^ data collection and analysis of urban cultural therties. Outstan- 
ding consultant^ ^^^^^^^^^^ workstiop. The objectives of the Center have been tor students 
to learn how t6 dp ja BP r^h on communities and cultures in Atbnta Using allpf the equipment 
available to the|JwBBrTs through the UCC that students in the ^cial sciences will be ab^to'work 
on a variety of to^ffluch as sex roles, juvenile gangs, business and labor ^oups, political struc- 
ture, religious behavior, values, language, and public behavior in bars. The students also study 
topics related to oral history and urban fplklore— Afuc/i history is locked iri the memories of older 
residents. What k comrriunity thinks may be'^und in its jokes, riddles, proverbs, poetry, and word 
gamed. . . \ ' ' ' 

A a\immer wor^hop in the application of computer technology in the classroom was held for the 
faculty .^he Center for Multidisciplinary Educational Exercises (CJOMEX) at the Uniyersity of^ 
Southern California iri Los Angeles provided t^n faculty memberi^with a User's Training Course. 
^This was a first step in the plans for a faculty development pro^^am for the social sciences, Cunjent- 
ly» members of the Ecoi\omics, Political' Science, and Sociology Departments ^e improving their 
skifia in the use of the computer. 'A Sociology Department faculty member hab guided one student 
through a senior thesis on f\n urban problem with research computations using the computer. We 
recognize that not all students can master the skills necessary for this/kind of research, but those 
who are able will be better prepar^ for graduate and professional schools. 

Three hundred and twenty-eighf students'hav^ taken the course. Of this number, 20 have in- 
dicated a preference for the concentration and 12 have graduated with|Certificates. Efforts will be 
made to^have the concentration declared. a major. Collaboration by colleges in the Center should 
provide the strength needed for a full and viable major.These colleges include Clark, Morehouse, 
• Morris Brown,v and Spelman College^, Atlanta University, and the Interdenominatipnalt 
Theological Seminary. . 

Xhe program has had-an impact on the institution by creating an acceptance On the part of the 
'social science faculty of Interdisciplinary Programs. Th^ faculty has been helpful in assisting other 
divisions in developing courses. The'^ cross-fertilization of id^as has been significant. Faculty an^d 
students have a -greater awareness of the possibilities of computer technology in social science 
research. New teaching methodologie.^ have enriched and facilitated learning in the courses. In the 
future, the Di^j^^idn expects to involve the rest of the faculty in a faculty development program* 
' which will upgrade their skills for improved teaching effectiveness. 



A CAPSTONE INTERDISCIPLINARY jcOURSE IN VAl,UES 

ANDTHESCIENC) 
FOR THIg GBNERAL EJDUCATIj 

Sister Isabel Ball, Our Lady of the Lake Unii^, 

Our Lady of the Uke University (OLLU) has an undergraduate enrollmentVertlging i;25p 
, students, Over 65% of these are ethnic minorities (60% Mexican-American; 8%Black an(J 1% 
<^ativt, American according to fall 1978 data). A large md!jority of these afl^ interested in aervice- 
oriented careers involving a variety of disciplines. ^ 

The more or less segregated disciplines studied as general 6dWtion often leave the student ^th 
a serise of fruitlessness. Even if fully appreciating a given course, the*extravagance of such an ex- 
perience leaves in the student nuances. of subconscious guilt expressed negatiji^ely towarfd the 
course when regarding the service function for wliich he/she is preparfng. The integration oL?cience 
and social and cultural .values by means of a capstone course in which the humanistic and 
philosophical question^ about the role of science, both now and in the future, was proposedfes a 
means of over^min^j^he seemirrgly-or perhaps not so seemingly-rdisjointed curriculum, Tand 
assisting the student in relating the areas of knowledge to himself/herself and his/her aspiBatM)ns in 
a meaningful manner. ^ ■ * ' . jjj^ ^ 

Further, this course fit welHn to th^^ompetency 'based, degreeplan which OLLU espouses. In- 
deed, thip competencies vfereg?9mf^d in the rationale given above and are expressions of the 
t^esired outcomes to be found in each OLLU graduate. ' ] 

However, the course, as.does an*' course, goes beyond the required competencies' both iA breadth 
^nd depth of .coverage,, And-for tjftat reason I will concern myself with the course in its totality 
rather than how the course fulfills the several competencies as OLLU states them fqr i|s degree. 

'The course was produced b|| a team of faculty durihg the summer of 1976 under the auspices of 
MKSIP. The team was compose! of a social scientist, a natural scientist, and a philosopher. Because 
the course was toi^ capstone course, the jeam recognifced early that there would have tg be prere- 
quisites to the course (otherwise, what woufd there be to intergrate?). though these AvoildWlimited 
and held to a minimuhi. H6wever, prior to 'determinin-g specific prerequisiteiJ, the objectives of^e 
course were drafted. These turned out to be both cognitive and affective in kind and determined the 
prerequisites to be at least six 'semester^ hours each of natural science, social science, and 
philosophy. The objectives are as follows: ^ 

Cognitive / * . ' ' 

1 . The student will be pware of the diverse appro^che%to values as sought in the Wfous 
disciplines and arcived at by Various clarification protesses such that he can identify 
and discuss the different approaches. , 
■] 2, The student should understand the interrelationship of science, technology, and man, 
historically noting the extent and change-rate . dimensions as they affect man's 
. dependence and vulnei^ahjjity, his future,' and reapoftslbilities so that he can synthesize 
a cbmplete pictuB for use in making evaluations of scientific and technological a^- 



vances. 



3. The studeyit should understand the multidimensional aspect of technology on life in- 
cluding the futuristic, global, institutional, and individual facets so that he can fai^y 
Y ■ and consistently evaluate the technological impact in wrltttfti and oral discussiofi. 



4. 



The student should u^derstaAd tlie philosop^hi^al |ssues in scientifie discovtfpfes and' 
technological inrtbvation sudf that he cafl relate thena to the nature of man, the puii 
pOse of human life, and the faturg of good human lifij and- good hyman behayior in a 
consistent manper. . ' ' . . . . 



Affective ' . , 

I.' The stu^nt ,^tK)uld want to examine p^aonal atid societal . values in ter 
philosophical quesfcions, 8uch da; What is th*e purpose of life?" What is the natu 
man?** and *'What is good human life?'' 



.a) 



2. The student iihouW gain an appreciation of science and technology. 

The student sholild gain a desire to discuss technology, to interact wilihJnf 





^ The student sholild gain a desire to discuss technology, to interact \^J^formation 

^ ^ provided, and to form and express one's views on it. * 

4. Th't' >*tudent should becOm6 concerned about the global* and fuWffe ^|ffects ^of 

' ^technological decisions, acknowledging SQme responsibility for thena. * * , ' 

6. The student should waj^ t(* know more about new technological developments.' 

B, The JHtUdent should fetij a sense of urgency about dealing with the problerp^ of 

tej;hnology/ , ' " . , ' 

• » ' .. . 

i Before launching an tfffort to write a completely new set of materials for the courae,- 
searched li4)rary holdings (including thelVledia Ijearniftg Genter)^ publisher's catalogs? 1 
own and colleagues' offices and brains for appropriate materials and ideas. Media, wjfiich 
niise. were' ordered on approval and assessed for their usefulness. Where books, films* SlUdes, 
were considered! germane, they were purchased with MI SIP funds and incQrporated intt)' the courses^ 
The major po/tion of the team's time was spent writing a syllabus keyed tb^a bibliography of all the 
^ materials which werejound. ' n 4 - 

New material which was needed happened to be minimal but was key to th^ apprMm in which 
.thjt> course wa.^yntended to take: Becaguse it \yas envisioned that perhaps tihe team or ^individual 
members might not Always be the instructors of the course, it Was important that any qualified in- 
structor be. able to keach it as designed. This was important be(!ause the syllabus alone could be 
misleading. Simply covering the syllabus material did not ^ach the student to evaluate something 
on the basis of the diverse approaches of the disciplines^ and t^ make and defend choice^ with the in- 
sight into, what it means to be hurxian in a time of ever increasing scientifij: and technological 
discovery IfVn introduction pnd^verlal charts were. cPTOposfed primarily for instructor usage as an 
aid to insuling the. desired approach. Further, teaching methods were suggested since they seemed 
influx^ntial in achieving the desired student learning. . , , • 

'1'he team suggested that considerable group discussion be used to achieve the kind of 
multidimensionarthinking required. Some of this was to be done in a ftmall group before the class, 
sometimes including* the professor team, and sorgetimes cassette recorded in the absence of tlass or 
professors. Additionally^ discussion by the individual in written and recorded form was to be used. 
The students would, hopefully, develop other perspectives by listening to those who have 
f backgrounds other than their own. This seemed appropriate methodology for assisting students to 
thiiiik uiore^roadly'und synoptically. Finally, the team \yrote some assessment items, an evalvlation' 
instriiuient, and set criteria and standards for assessment. . 

The protocol foll(fi^ed in putting the course together was for individual team members to work 
" on assigned A^reas, then to assemble to assess and , discuss their products. A team chairman coor-/ 
Hinat^Hi the work and thp meetings. AiCurriculum consultant, available on campus throughjFiPSE 

• (Fund for the Improvement of Post {Secondary Education), rendered ".^Hjf^tiP*^^^ m*t\Wta tn time, 

especially in the beginning of our 'project- ^. ' ^ . 

Since the coUrse ha^been in the curriculum, it has been scheduled throe tinries but pffered only 
twice. Enrollments have Seen very small arid too costly to warrant team (three professors) teaching. 
(Consequently, vari^tjpns have been employed. In May 1978 it was taught to four students by in- 
dependent study. All three^professors were present for specifie(^ discussions and all thrde evaluated 
laped discUssiou among the four^as well cfe individual papers ar^ examinations. Th^ pt^^sent, spnng 
. iy7P, version has eleven students and \p being taught primarily by one professor Vith the others 




^guoHtinij individually in person and as iin interacting team via videotape cassette. 0nly 50% of all 
•ftudent Work/ineludin^Vxalns cuidrfnajtJr proj^ 

At thi« time it is impossible to evaluate the effectiveneHs of the course. Th^ four students who 
have completed the course considered it extremely Worthwhile though terribly time consuming. 
'Phoy did not find the team approach helpful but. of course, it was not functioning as designed. We^ 
who wrot^the course, and the administration who commissioned it, consider it a valuable addition 
to the curriculum and fpel |he team approach is the best way to teach it. Although somewhat 
hindered in our oHginal plan, the team believes it has, managed to present a beneficial and signifi- 

ypnt learning experience for thoiie who; have enrolled. r 

• ..I • . ' - • 9 . . . • 
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DEVJJLOPMEN'T OF AN AQUACULTURE TRAINING 
PROGRAM IN ALASKA FOR MINORITY STUDENTS 

) Mel Seifertf Sheldon Jackson College 

Kheklon Jackson College (SJC) is j^e oldest educational institution in Alaska* Located on a large 
island in th|i< ^remote wTTderrtess pf Southeast Alaska, 900 miles north of Seattle, the institution 
beganjiWm industrial training school for THrtgit Indians in4878 and served Alaska's Eskimos and 
Indians almost exclusively untifthe last decajde or two. Now, aboutjaO -i65% of the PTE iFuU Time ' 
Kquivalent) students are Native Alaskans, .The primary lifestyle backgrounds of th<)se Native 
students 4re commercial al(Jd subsistence fishing. The Alaska Native Land Claims Settlement Act 
i!:) providing them with necessary land and capital for salmon enhancement programs.. Thus, 
because of the trcrtHUonal lifestyle and*' new career opportunities in fisheries for Native Alaskans, 
SJC initiated the first, and only, applied aquaculture program in Alaska in 1975, 

The program was designed to promote Native Education by providing a career-^ladder for In- 
dians, Aleuts, and EJikimoslnterested in learning a practical pnd meaningful vocation as fisheries 
technicians. To provide the necessary training for this vocation, an appropriate curriculum was 
developed and ''a commercial salmon hatchary was established on campils. A tital of 44 students 
c()mplet(H.l all or part of the program. during I97fv77. In 1978, 40 students, of which 23 (57%) are"^ 
Native Alaskans or Indians, enrolled in the program. ' 

The fisheries curriculum offers of^tions of a one-year certificate in sal^non culture technology, a 
two yegr Certificate in fisheries science technology, an Associate of Science degree, or a transfer pro- 
gram \to higher education. Lateral movement from certificate to transfer program or vice versa is 
also possible, . ^ 

X commercial size nalmon hatchery capable of producing 10-15 million fingerlings per year has 
be#n constructed^on the f^acific coastal shore of the campus,'The successful large return of adult 
'salrm)n in 1977 indicates that the financial goal of self support for the academic program may be 
feasihle when returns are consistent. This hptchery and related fre>shwater-seawater facilities pro- 
vide On the job type training for thestudents from the time of egg take in August to the j^eriod of 
fry release in May. The College owns a 38-foot vessel and several skiffs which are used extensively 
in /isheries ami murine sciepce activities. Utilization is made as much as possible of the ntf#Ural 
resource.s of the area fof field training in streams, lakes, and ocean estuaries, " 

Sht»ldon Jacksw ('ollege has an-i^i^pen^oor", admission policy, 'Bhis results in classess of 
students with educational abiliticvs ranging from those who need remedial help in math and com- 
munication skills to thqse who already have a college degree. This diversity of edibilities could be a 
problem if approached in a typical classroom lecture atmosphei^JPhe instructional methods used in 
the SJ(' program attempt to take advantage of this diversity by stressing cooperation rather than 
competition, (iroup assignments is one method that fosters cooperation and allows students with 
various types of expertise to help each other This lielp is not/all one way, however. Students who 
may be deficient in some basic academic. skills often have knowledge of i*elated vocational skills 
which can provide them with feelings of success tmd accomplishment by virtue of becoming*the in- 
structbrs, ^ ' ^ . 

Cnncern about competitfon v/ilh fellow students is eliminated by stressing competency-based in- 
struction and grading by percentage. Final grades can be determined on a cunhulative point bisis 
from results of projects, report's, and exarps. These various requirements can be repeated by the 
student until properjy done or correct. Those that are repeated are limits to a top grade of C but 
each becomes a learning tool and not S'threat. Srtne exams are oral and in individual etessipn with 
the instructor. This reduces the bias in cultural baOk^ound problems jjf understanding the test 
question werdfl written/in English. . - 



w \ ■ • ■ ^ 

The tultural backKTound of Nl^e Alaskans 1^ never in the past stressed competitiveness or 
individual aKKressiveness for self-atlWriment. TWuttitudif has been greatly influenced by associa- 
tion in more recwnt years with the whIW culture but is still present. Our iMstrudors have to be sen- 
sitive to those students who mdy feel embarrassed tpJl^caUed upon individually., especially during 
their early period on campus. This attitude usually decreases as the instructors and studentr 
hwonw luater acquainted, an^^e of the best methods we have found is to involve everybody 
together first thi^jig in a physical, non-academic project. Our students must arrive on campus 10 
days earlier than all other SJC students in order to be there wh$n tM salmon are returning. We all 
work together .taking eggs for the hatchery as part of their training. Thus, by the time formal 
olasseH begin, the fisheries itudents are well acquainted wj^th efch other, the instruct^ra. and the 
•school without inmuidiate potential or conceived pressure/of school work. They develop an "esprit 
de corJ)rt" among themselves and that, toupled with a4^efin4^ vocatioilal goal, helps carry them 
through other pha.ses t)f their college program. / ^Vy'v. 

To help guide the program directions, a technical advisory comittee\ composed of educators. 
Native groups, students, and representatives of government and private fishery-related agencies 
MiH^t oni t! each year. The program is farther ev^rluated by student^ feedback from graduates about 
their preparedness for^work or higher education, and their accep(ance by fiijheries employers. To 
(late five Associate of Sdence degrees. 10 two-year certificates, and 20 one-y«ar certificatesihave 
been uwardtni anu)ng forty-four students who have completed all or a part W the program re- 
quirements. , , 

The prograrj has accomplished its four year goals of establishing a vicational curriculum em- 
phasizing on the job training and establishment of returning salmon runs to begin paying for \tself. 
Kwruitment of Native Alaskans into a science based vocation is closely tied to motivation which in 
turn is highly innuencod by the lack of models within their particular cultures. This problem must 
be constantly addressed. ^ 



INTERNSHIPS - ACHIEVING LINKAGES' 
, BETWEEN SCIENTIFIC DISCIPlilNES 

. 4 Elmer L Washington, Chico^ State University 

The Hp*K;ific areas of interdisgiplinary courses and career opplbrtunities have been of significant 
concern at Chicago State .University since 1972. At that time, the university was beginning to 
omergtt from it8 origin an a teachers college, the chief supplier of teachers to the Chicago public 
schools, to a multi-purpose urban university, Concurrently, the populatipn of Blacks was be<6oming 
u majority in the student body. It was apparent that the science departments had to take definite 
steps to achieve the two general goals of making their science programs more attractive to minority 
students, and of ensuring that the graduates could enter high-level, professional careers. 

The programs described in this report enabled lAie university to more rapidly achieve the above 
goals. sSpecifically, the MkSIP grant supported jrfie following activities: 

1, ^ The development of a computer science program utilizAg extensive input from in- 

dustrial and academic consultants. . " 

2, The development of a forensic science program based on cooperative efforts between 
the chemistry department and the Joliet Laboratory of the Ijlinois Bureau of Iden*^ 
tification. ' ^ 

\\, The enhancemeitt of the pre-health professions pro-am through course and lnternship 
devi^optnent. ^ ^ 

The computer^sciertce program was first initiat^iejT&s an option in mathematics in 197B. During 
• the past thrtH^ years thiA program has grown so rftpfidly thjat last month the Illinois Board of Higher 
Kducation officially approved it Us a full degree progam. The program includes two options: (1) 
(leneral Computer Science, or (2) General Data Pi^ocessing. 

The firsts optipn is primarily oriented toward Students who are interested in graduate study, 
while the second is directed towartj students seeking fulKtime employ merit in industry, E;ach option 
provndes for^7 hmirs of electives in which a suitable internship may be provided. Internships have 
been arranged at Argonne N^atitmnH laboratory, lllffAois Belrfelephone Company, Chicago Board of 
Kducation (Department of ^Systems Analysis and Datr Processing^ Board of Governors 
(^)operative C'omputer Ccmten and Chicago State l|Jniversity (Education and Evaluation Office, 
and the Office of Admissions hnd liecords). 

Not^nly do these internships make possible more extensive use of available resources, they also 
provide the'departnient^with a ba^i!i*%,crelevBnt course development which gives unique exposure 
for students in art^s such as teleproc^sing, data base xnanagement^ysystems design and analysis, 
use of C01U)L an(i Assemlfler l^anguage. and direct applications in research activiliea. Based on 
the e^)i)yure in courses and in internships, studeljts gain a ^better understanding of basic 
nuithematical ccmcepts i\s well as learning how thes^ concepts relate to the data processsing in- 
dustry. The greater the student's exposure to different! scientific disciplines, the more competitive 
he/she is as,a computer scientist. . V ^ ' > ^ ^ 

Thp forensic science program also typifies the Kinds of internships titat are the most beneficial . 
tc^ stmients. A single student was selected to spend eight weeks at the Joliel Laboratory of the Il- 
linois Bureau of Identification. Learning objectives and adhiinistrativ^ details of the progf^.were 
estabhshed in consultation with administrators and investigators of the Bureau. The intei^nship 
carried seven hours of cfedit.\-}B*hoijrs/week for H-weeks. ^jjiwtudent was supervised by practicing 
forensic scientists and exposed to laboratory techniques for the investigation of physical evidence 
in criminal and civil cases. , « - . 

During the eight-week period, the student worked in six departments of the Bulreau. They in- 
cluded Serology (seven days), cKemist^y (seven days). Instruments (seven* days), Bhotography 



(seven dayM), PoIyjfPaph (two days), and Latent Fingerprinting (six days). 

In e4;h of the above areas, evaluation of the student was based on investigative skills mastered 
or assignments complete<i. In the overall evaluation of the interi^quality of work, quantity of work, 
promptness, dependability, ability to follow instructions, ability to work with others, and.atademi? 
preparetlneHH were all taken into consideration. 

It is noteworthy that our first student ranked goorfto excellent in every category. Not only did 
the student have to draw on kntiwledge'of different disciplines in each of the component parts of the 
internship, he also had to rapidly learn the basic operations in each unit. The program was viewed 
us a success by all parti^.•ipantH. It is to be used as a prototype for a state-wide modd to utilize the 
.]olfi)t Laboratory facilities in upgrading the training of forensic students. 7 

vSimilar internship t^xposures have btH>n developed between Chicago State UnivLsity and the 
Hftsh llniversty Metlical Center for pre-health professions students. In this program, CSU 
students were interviewed and placed in suitable positions based on evaluations by selected CSU 
faculty members iu biology and chemistry. The Assistant Dean of Instruction at Rush University 
also asj^isted in the placement process, obtaining progress reports, and in evaluations of student 
achievement During the period of tite MISIP grant, three students participated in this internship t 
program. Since then, four atlditional students have enrolled. All students who p«j»lii|jipated in the in- 
teraship exhibited high enthusiasm and did excellent academic work, but thd^^ucce^s of each stu- 
dent is significantly dependent on the extent ojfjhia/her mastery of the tradillqtral^undergraduate 
disciplines. • • 



Y. Nam, University of Arkansas, Pine Bluff , 

The Univernity of Arkansas at Pine Bluff ib. located in Jefferson Comity, where' 43:9% of the 
total popy^tion of ^2,015 is Black* The immediate city of Pine Bluff which id the state's jfourth. 
larKestiCity has a population qf 62;1 1 B. of iJ'hich 39% axe black. 

Ajfficulture in Jefferson County is predominantly carried on in thei)elta area, east of t|ie Arkan- 
HUH R,iv«r. Within the county more numbers of minority families (51,4%) have a higher incidence of 
poverty than the population as a whole ' * 

It in from this Jeffersson County- Pine Bluff area that the University draws about 50% of its stu- 
b(Hiy. Of the 2,999 students (1978), 87% are black, 12% are white, and 1% are of other races. 
More than 90% of thesl^^students receive solne form of financial asaistance. 

Service-learning internship has two basic goals; (1) *'service''cto provide increased manpower for 
short-term rt»search and assistance apd to cffeate me^^rtsof identifying highly-qualified student^nd 
attracting them to careers In government atid public affairs, and (2) **learning** tQ develop exMirien- 
tial education, i.e. to combine formal education with experiences in Which the student undertakes 
practical, consequential activities and tissumes new responsibilities^ In order to achieve the goals, 
the political science progij^. first ottic^iated in 197B, provides a curriculum, ** Internship in Political 
Science * yielding three creaits. Likfewise, **lnternship in Economics" and **Field Experience and 
Seminar in Sociology" each provides three semester hours credit to the advanced juniors or the 
graduating seniors who have demonstrated academic excellence by earning a grade point average of 
I "B" or above. The main objectives of service-learning internships are; (1) to conduct a county-wide 
internship feasibility Study. (2) to hold conferences with outside consultants, (3) to conduct public , 
administration seminars, and (4) to place service-learning interns. 

Beginning the fall semester o£1976, an internship feasibility sfudy was undertaken. First, 235 
questionnaires (with self-addressed envelopes) were sent to all executive heads of public agencies 
located in Jefferson County. Secondly, a foUow-up survey (9B), which was jointly sponsiored with the 
U A PB/ Industry Cluster Task Force on Proposal and Curriculum, Development, was conducted to . 
determint' curriculum preference of the erpployers. The first questionnaire was directed essentially 
to the public agencies while the second one went to thd private industries. Subsequent to these 
surveys, a field survey was conducted by interviewing the prospective interfrehip host agencies by a 
team of student research assistants, 

Con5jultants invited to the University for service-learning programs were Dr. Tobe Johnson^ 
Director of Urban Studlts at Morehouse College, Dr. Wylie Davis, Dean o{ the University of Arkan- 
sas Law School, Ms. Vashti Varnado, Assistant Attorney General of Arkansas, and Dr. Charles^ 
Harris, Chairman of the Political Science Department at Howard University. 

Nine public service internship seminars were held in the month of June, 1976 in conjmictM)!^^ 
. with a'summer course on public administration offered by the Department of History and Political 
Science, The seminars were publicized to promote attendance by the public, students, faculty , 
members, and representatives of public and private agencies in thd hope of promoting the idea of inr 
ternships by the undergraduate stiraents for the study of theories and practices of public ad- 
ministration by the participai^ts and encouraging the minority stydents ttQ seek careers in adr 
vministratiVe strata. '\ ^ 

The participat\ts (both students and the. public) in the seminars had Options of either auditing , 
the course or receiving threa^redRs. The lectures wery presented in various formats such as 
seminar-type, forunvdebate, or regul^ lecture. ^T'' ^ 

Since the foundation work for the internship program was well grounded in the first year's 
operation of the grants six students were enrolled in internships in the second year of operation.^ 
Theit" service-learning qveraged 12 hours per week, for which they received three academic Credits. 
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As a result of thes*^ experienceij we have now developed standard /ptms for Intett^'ahip Agree- 
ment and Intern Kvaulation. Furth((r. a standard procedure 6f evaluation to award academic crwlits 
to interns has been developed. W internship report papers, internship faculty vadvisor'^ field in- 
spection. ar^d th6 objective work performance evaluation by the intern's work supervisor, have been 
formulated by the three coordinators of each t^scipline. ^ 

fteKinning the full semester of 1978. we have programmed 20 full-time internships per year in 
political science and agriculture disciplines. l" . / 

1. Political Science Area ' 

Of the ten intern students projecte«^ for the 1978-79 year, eight students will.be placed for the 
current spnnff semester, with the remaining two students for the summer and fall periods. 

With reg^d to the "learning" aspects on the part of the students, our focus is on two basic 
areas: publ.^ administration and legal training. This is reflected in our selection of participating' 
agennes iki the City Attorneys office, the two County Circuit Judges, and a Juvenile Judge. th% 
Sheriffs Otflce. the State Correction Depaftment.^the Congressman's/office., tWo Mayor's offices? 
and the SuperinteiuienL's office of a school district. ^ 

2. Aifricultufe Area , • 

Of the ten students to bl assigned in the agriculture area, six will go into the program during the 
spring semester with the remaining four students for the .summer arfd fall of 1979. The thrust of the 
agricultural .sector this prof ct will be centered around Hp-grading the income potential of 
specific small farmers via trainee-farmer participation in.^'the Southeast Arkansas district.' 
specifically, these associated with Vegetable Market Incorporated, located at Pine Bluff. Arkansas. 

Al] six intern students for the current semester- will be assigned to the Cooperative Extension 
Ueadquarfirs. Jeffer^ County. These students are expected to- affect abdut 50-60 individual 
farmers in the Count^U"^ ^ 



,THE CHALLENGE OF INTERDISCIPLINARY STUDIES 

William ./. Nelson, Paine College 
'The followinK iH a description of a program/pre^jontation j<iven to socill gcience students at 
Paino ColleK^ in AuKusta. Citiorgia in the fall academic quarter of 1978, ThiaTprogram/presenfeation 
conHlHted of lectures to selected K^^ouprf of students and depicted a so(^ial problem from the vantage 
point of seviTal discipHnus. TU^Tidea for this originated when I noticed that most cultural an-, 
thropology hooks deal with mfhy social problems ii) a fashion that, though not overly lengthy, ex- 
hibits a succinct insight anlU^ understanding of the described situation that many stric^ 
socio^iogical works do not. i 

'rhat I^aine College .students need to know some elemental principles of race relation^^ms to 
be a reasonable enough assumption. It is afsmall, predominantly Afro-American college located in 
the heart of the Deep South. Moreover, the small college setting provides a backdrop in which the 
interdisciplinary framework can be optimally utilized: 1) classes are small, 2) many students look 
upon their professors as •'Jacks.of all trades", 3) students are encouraged to taka courses dutside 
their own major, when possible, and 4) ^'departments'' frequently consists /of, not separate 
disciplines, like sociology or psychology, but clusters of disciplines (Paine h As, for ^icample, a 
department of Social Science and. Business Administration), Tbe combination/of the need for an 
understanding of U.S. race relatioHl^ and the small college setting at Paine led me to design a stan- 
dard pre.sentation given to several Social Science classes in the course of the ajdarter. Following the 
presentation, 1 distributed follow-up questionnaires requesting reactions to the presented informa- 
tion. The presentation, ''Race Relations^in the United States", seems to be a popular topic, Pierre 
van ^len Berghe estimates that **for every iftO published racial attitude studies done in the United 
States ^e could^find perhaps five to ten in all the rest of the world". Most Afro American studbnts 
are well aware of racial attitude iiiformatian printed in most sociological periodicals and texts as 
well as that which comes out in the popular media. This information usually highlights such things 
as 1) Afro American deprivation, 2) white oppression, 3) existence of a blacHk world-wide culture, 4) 
the assumption that things should be chanjpng and, concomitantly, that there are evil whites 
(many of them middle and lower ct^ss) who want to stop all the progress, and Afro-Americans 
' should be cared for by government a^ other ^gencies, . 

Most Paine students were found t()nt qui/e ignorant of any jixiomatic principles of race dela- 
tions. Thivjollowing is a descripti(m o'f aX interdisciplinary presentation designed to help Paine ' 
V students look at U.S. race relations in a nV)(e objective light using principles from the following 
disciplities: biology, economics, statistics, anaV)sychology. 
^ Biology would not seem to be an appropViale area in which to provide insights into U,S, race 
relations until one rtK»ognizes that the U.S. po^54m is divided into two color castes, with virtijal- 
ly ho marginal group in between. Most other **ngn-white*'groups are neither numerous nor powerful 
enough to ^ffin t tl\e basic antagonistic relationships between blacks and whites. Biology^ indeed, 
has an impact on maintaining the continuance of the II,S. system of race relations.' In the U^S,, any 
person with any ^nown African sub-Saharari ancestry is classed as blaclcNegardless of ethnic or^ 
cultural, cynsiderations (with Ilispanics as Ihe or\B exception). For example, a story told of a 
woman who lost classification as white because she was' 1/32 black. ^ 

Withthis type of arrangement, the two groups will exist at odds in perpetuity, More important- 
ly, hice will cont|nUe to be the^ole method of continuing to differenti^^te the two castes. Racial in- 
\ terntarriage could provide some coming together, but African ancestry is ferreted out in the U.S. 
and this certainly does not promote intermarriage nor does it promote any intim^ate social activity 
(in schools, for exarpple) of any kind. In the U.S., racial membership seems to be more jfnportant 

rn nationality, ■ 
Kconomics, to many historians, provides a valid interpretatioyof Up. mce relations since the 
inception of colonization. Here again we rtfte relations between bl^ks and whites* The question one 
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would ask here is.;' Why would discrimination of 10% of the population by 86% or more persist in a- 
nation that h^.s, raateriarlly. more than enough'to go around?" The SoutH Africans at least have an 
excuse-they'r,, fighting for their lives, The answer ^o'tHe preceding qMestion, tamany economic 

'hiHtorians. has been simple-to ctvopt poor whites. Racial discrimin^on serves to provide .^hat 
meagbr status there is for "many low and middlq income whites. Upperlass policy makers, anxious 
that i:|t)orer whites do not question the privileges of the upper class, seek to provide for a continua- 

, tion of this attitude: Jim Crow, was the result of such an effort. Other race>lations specialists, 
utilizing pointH of view influenced by economics, have made similar notati^s of the presenfand ■ 

. past U.S. race relations paradigm. , ■ \, V ' 

Statistically. U.S. blacks are much more worse off tUn U.S. whites. This does not even l^equire 
documentatron since there is a consensus among virtually all writers in this area. The questions we 
pose For the statistician rjivolve not around the statistics themselves, but the use to wljich they are 
put. Anyone who aspires to work «^ith statistics should have a keen awareness of the fact that^ 
gatheruAjlr data occupies only a minute part^f theei^tiri^fstatistical process. How are the statistic^ 
to be u.sed? Does the above set of statistics influence or'.affect ongoings personal relations between 
U.S. blacks and whites? 4:)oes a black college president in a rigidly segregated cify begrudge a white 
garagj. mechanic? We are obviou% -not talking ^out statistics as a detailed science here, but L 
are talkmg ai)out the. degree to which statistics beccime more than their numb^s and start/ to 
become entities tn t^eir own right. // / . 

P.sychology does not need an introduction as haying bearings on the si?IdyoM/s. ra(^ relat/ons 
The psychology of race relations can take many j/rms. but for now.' let us settle oWalsych^logy 
that examines and takes into account fhe f^KfiW blacks haVe for each other as an etf nip gP^p;^ 
What are the' unifiery of blacks (in a personahs^se) as opposed to other ethnip groupl? ^ 

The information immediately preceding, with slighUariations. was presented to Paine students 
in order to look at a common social problem in a different light-but, more importantly, to encourage 
them to V^ok for and demand courses that deal with holistic and Wot narrow interpretation of 
human r^Jahty. More than 90% of the students a^eed that interdisciplinary courses should be of- , 
feted and over H.V^„ expressed a resultant cQriosity df oth^r disciplines. In implementing the MISIP 
grant for the NSK. one of,our mandates was to restrufiUrre the curriculum. To a large extent, this, 
has been done; the restructuring thothas been dcffiej has had an implicit justification. It was the in- 
tent of the project just describtnl to provide a ju^mcation for what I believe to be the last major 
alUiration of the sociology curriculum that is needed: the formation of an interdisciplinary course. 
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WHAT DOES PIA<?ET TELL US ABOUT TEACH WG SCIENCE ? 

' . , (^reorge Oleh Kolodiy, I^ruardia Coni^nity College . 

(Fresented by Mary Abkemeier) , v*" 

As a physl|ft, Piaget's thjeory of mental development appealed to m.q because ifc was'directly 
related to' the coKnitive processes involved in understanding physics concepts and solving 
physicHproblems. Piaget's scheme for mental development is summarized in. The . folbwirig 
Hlutemenls: , . t •• . 

' ' \. ■ ' ■ ■ ■ ' 

1. Cognitive growth ".proceeds in discrete stages. ' * 

2. These stages occujvto the same order for all individuals and are the result of bbth' 
; V ' maturation and the interaction of the mind with the environment. 

Each stagfe is characterized by the ability to perform certain mental functions and an inability to 
ptWorm others. The four principal'stages in the mental development of all individuals, as outliripd 
by\Pia<5et, are divided as fpllow% ^ . 

. (1) Period of Sendcu-imotor Intelligence (0-2 years), 
". .•M2) Period of Preoperational Thoug:ht (2-7 years), 

(.J) Period of Concrete Operations (7*1 t yearsjl and ^ , , ^ 

14) Period of Formal Operations (11-? years). , 

During each nevfr stage the inilividaal becomes cdpable of beh^ioral patterns which he was in- 
capable of in the previous stage. ' ' ^ ' 

Aa a college teacher., particularly as a physics teacher, I am concern^ w^th the formaj'level of- 
thought because the unWerstanding of physics concepts and solution of rtan^ physics problems ar0 - 
gtwred toward this type of ^hinking. What is formal thinking and" how does, it differ froro concrete 
thinking? Simply conofl-ete operational Wson can think logically,' but can only appfy his logic' 
to concrete. (real or observable) situations, i^hereas a formal thinking person can deal with hypo- ' 
thetical problems. When confronted by a problem, he visualizes all possibilities and ^tematically 
tests each one. isolating and cotitrblling variables a^ needed. Studi^ that attempt to determine the 
• Cognitive level Of students usually consist of tasks presented toystudent. Analysis consists of a 
bne-t(>-one dialogue between the student and the person peri^itUn^^ • ^ V ) 

tJtudies that the author was involved in at Rut^er? and otheiTnstiSitions attempted to ascertaiti 
the raental ll^vel of college students. Almost without exception, they all showed that less than -50% 
of college freshmen were at the formal level. In one particularly investing atucjy, we attempted to • 
ae^ whether differences existed among four levels of studehts: in science courses; high school, 
university freshmen, inner city community cdlege freshmep, and i^niversity "^eeniors. . " 
, The results showed no significant differen^s aUnong the first-thfiep. A foU<iw-up of the students 
in this sample indicated that the higher level ci the semors was plfobably due to the attrition "of non*- 
formal students. Interestingly, there were no differences among white (basically RutgerS) freshmen 
and minorfty (Essex County College) freshmen. However, (ihere was ohe dilference between these 
tW^'gr^^ups— technical vocabulary— which was shown by, the~nearly universaCi' incorrect usage of 
such wordf as tension, torque, slo^e, sine, work, friction, etc. ' * , . 

We also atten\pted to find QUt whether thpre wj^s'any correlation between mental level and col; 
lege.gr'ades or SAT verbal and. math scores. As. Expected, significaiit correlations were found b€>^ 
tween the cognitive task scorep and SAT'^ath acores. Hov^ever, there was po correlation between 
the cognitive task scores and^oUege grades. CoUog^grtfd^ were, however, corrjaiated to SAT ver- 
bal scores. Grades are appareVifcl^ related to the ability t;o verbalize answers. This is ^ticiila^ly 
true if a non-fornpal student is confronted with fprmal subject-matter Ipiere he must resort to piean- 
ingless memorization of conclusions and problem-solving methods. , 

How does the coipiltive levdl of a persori change? In Piaget's pictui'e, when a ^student is - 
presented with a situation in which hiswpatterns of reasor^ingjead to'expectations that are not con- 
./ ■ . . * . 



firmed, the stable state of mind is uptet and he may reach a state of menta)disequilibrium that may 
eventually lead to a higher level of thfcuKht. The way to enhance situations that might be beneficial 
in promating cognitive development consists ^f placing him in these crijtical situations. Peer in- 
leracti(m is extremity important because his peers are functiortihg at levels cljpse to his own, ' 

One of the possible implications Cff the above analysis is that culturally d/prived stpdents lag 
behiad culturally advantaged becaus^^ of the*,abseuce of these situatdons. Among other things, the 
classroom must hvtv^ as a laboratory^ where cognitive ccviflict may be induced. The^mpliCation is^ 
that the traditional, It^ture recifatibn method is an inefficient learning technique for all except the 
Very highest level of students and^that thinking might bev^t proceed via a more even balance of 
thinking, talking, and listening. The realization that the typical college class consists ^of two 
Hul)|^r(Hips who employ different learning and problenvsolving.strategies may explain the bin^^odal 
distributio;! of Krddes tl>at tnany tests yield. . , . • : ' ^ 

For a few years I hav^^ been attem{tting tb implemeiju sofhe pf the above ideas mto curriculum 
development, (ienerally, the approach has been twofold: " 

1, General classroom structure which utilizes physical experience and peer interaction 
and . * ^ 1.^^ 

2. ^ PreA'ontation of concepts in a manner accessible \p thb concrete lev^»I student. 
iKxamples of (1). above, are inquiry-type activities whicH|p|iay be done in the lab ot sometimes in 

th4 le<;ture. For example, an activity 1 always use in my physical science class when introdiicnng the 
metric system consists of handing c^ut blank measuring tapes to- groups of students»and asjtingeach' 
group t(^ measure the dimensions of some object. Different strategies are then comparea and even- 
tijially the students themselves construct the metric system on the blank ^apes. Similar strategies 
ate employed»re|;arding measurerhents of area and volume, density and acceleration.'ln my lectures' 
1 constantly pole a co/icrete problem and^et studehts discuss various^solutions among- themselves. 

When our college received a jyilSIP grant'last year, this gave me an Opportunity to develop 
some of the ideas for (2).' 'al)Ove. and incorporate theip^'iTito a General Physics course. Firjjt, the 

^GeniiM'al Physics course sequence Was increased from the normal two to thr'ee semesters. Second, 
reali/tng tha;t non-formal students 'wMl not^be able to learn as much of the material in my lectures,* 
simply because the n^^ode of presentation was not geared toward their cognitive levels, I have either 
purchased or produced a complete s?l of audio tutorial Id^ssons (cai3settes and w;orkbooks) wh^ch 
serve to providt^ remediation^^eiterate my lectures, and work ooit further examples^These serve as ti 

-comph^'te out-of-class support system fonAhe course that may be utiliz^ed by the students that need 

Jn()r<ler to 'facilitate maximum usage, the General Physics'! course (which is MechaniCvS) has 
been dividefl into seven modules.* At the beginning of each fnodule the student is presented with a 
set of behavioral objectives, homework j)roblems. and a list of ^^udio tutorial revsources. E||h 
module is folhwed by a;tc»st. The course is not'self-paced in^th^ usual sense, but stfldents may T\ot 
proceed to thV next modular test until they have pa«>4ed tl\e previous test. Tests canlbe made up a^ 
^specified times outside ()f class. A chart showing eycrydne\s progres.s is postc^d in frontipf^he class 
during the lab period, Hopt^fuUy. thi*^ eliminates some of the procrastiYiatipa If student fails a 
test, he is a^^signed to father some of the remedial or other audio-tutotidl material. Twg studerit 
aides *ar(» used as help<»rs in grading tests and heliMnjfr students. with the laboratofyl In addition to 
the modular ^e?fts. midterm andend-teprA exijms'are.given. Tho^e^mtfy be taken by all the students 
no matter what module they have reached. i 'y ' ^ . 

Sotne of the advantages of the above method are that students are permitted a cfifferent mode of 
learning witho^ut eliminating the lecture. The l(>cture is still there for those students wh() benefit 
from it. and most iitiportantly, students are not permitted t^ dritt; along throughout the* uouri^e 
without learning anything, as fflften hafipens. Jf they do rtot'lqarn a particular topics they are' im- 
mediately stopped in their progress and areio^rced eit^her to learn the material hf drop out of the 
«our;9e. * ♦ . ' \ * * ^ k 



STRATl^GIES IN SGtlSNCRlNSTHtr.CTiolV 
IN A>JUNIOR CdLLEaE SETTING ^ ^ 



# I • ' ' Bettmya Hcijanna^ Sifima Unjversit^ . ^ / ' 

(lagne^ 4«finea learnirijj as a change in human disposition capabi^ty which \» not simply 
ascrihable t(| the prpceSvS hf^ffronth. Hui|^n8 have a natural, inherent, instinct for learning. This 
pK\sentation dedls with clrtain basic predejf)t8 of leaf hing and, some o/ the»^instructio;ial strategies 
that\'ould possiSly acH;entuate thd student's efforts'to learn bett^^ 

•'Selrna University (S.U.^ is a predominantly black private junior college located in the central- 
part of Alabama. The majority of our students'harl froffk socio-^conomically poor households/They 
have a;medio*re*high''school sfcie background. Some of t|^ese students haVe an inherent capabili- 
ty for Achievement in natural sciences, but are reluctant tocflteose science because of the strongly 
nurtured notionr ^Science is hard/ not for me/' Motivation to leafn and a strotig urge to achieve afe 
Conspkuously lacking becaui^e they^^uffer from a poor self cone u' $ 

Our first tjask was to identify /Jiiitable 'instructional strategies that will bridge-up the inade ' 
qiiacies i^ their^'higH school science ejCpenences, and to prepare these students to cppe with college 
level science instruction. We emphasized twd aspects ojf learning^: a) t|ie 'learndr, and b) the environ- 
ment.^>All instructional strategies at SelmaUniversity were developed to Achieve Bigge's^ leaning 
prinyip4eH:^Timpraving rhotivationVb) increasing efficiency. andc)^im]provixi0 retention, . Our faj:ul- 
ty is cogni>:j)int that effective learning occurs when learning is perciive'd by the stu4ent foV^ his/her 
own purposes. |)rief tfescriptiwhs of some of the instructional methods that are under trial at Selma^ 
Univefsj^ty are detailed in the following paragraphs, ^ ! ; ^ , 
PHr^onalized InstfUcXion * , 

As jSart of Personalized System of Instruction (PSI), we developed one'^coUrse.ea^ch in Genfer&I 
Biology and Physical Science as PSI courses. Biology wa.s offered to 1 00 first semester freshmen 
(five sections of 20 students each taiught by three 'different instri^ctors) and physical science to 20 
first senu^ster sophomores (one section), * » ^ > • *, 

To oiir observation, PSI courses with teachefSiin (Sassive roles/were not very effective, This was 
because i^SI being a passive instruction tool, can Only be as effective as the userls capabilities, in- ' 
terest, and urge to learn wl^ich wi^s lacking in the majority of our students. > , ^ . 

H(Wver, the learning response bf th^ students was greptly improved when PSJi course^^ere^ 
' modified^)yWmphasi/ang the active roje of Instructors^ clafeflroom instruction (lectures), and super- 
vision of" tht\^stu^lents' learning activities^ Instructional materials Were/carefully selected,^ Well 
mqtivatecf and academicaflly conscious students had better Ulck with conventional PSL 
Studcn^^SitudVrit Tutorials , ' . ; .. •/ ' ' ^ ' ' \ k 

Dr. Derek Bok', President of Hdrvard University has remarkec^that, **S^udfent8 learn as much 
from each other Us thi^y will {rom the/ faculty, from examination art4 books. . . they wilL have a 
richer educational experience learning^rom each othir than thiy would otherwise/' l^cholastically 
high achieving sopht)more studehfcs were selectec^l as student'tuUrsdn Ria^h, biqlf^y, chemistry and 
the physical sciences. Students who had problems CQ(rlpr^hen<Jng,clas8room lesil^s were assigned 
ti(X.these student tutors, '^'he whole ^rograim was nfionitored by faculty gf the respective courses. The 
results were very encour^ihg. Overy9(6^o of students V/l^ ai^ended^these tutoria(ftdid v^ry well in 
; regular course w()rkH, However, J t takiis constant per8uagiVaeffok3 to maice stydenbtJcealize the, 
importan^ie arid newssity of^tij^Ring toujigrade their transcripts. l\ovidijng wages for the&e stu- 
dent tutjyrs may be a j^r^t^lem In some instances. ^ \ 

^Ciaj^nt*^ H.M, (Mmf)), 77u> Cmiditidns of Learninff. Holt, Rit^nhart,,and Winston, Ihr. Nc^w York. 
^ '^BiKK^** M (fWll. LetirninU l^eorieH for TmvMrs. 2n(l lOd. Harper.'and Row, New York. 

*Thi« is rquotution from Dr. l)er«k^3ok'fl PresH Conference, Meet the Preh, Amy ricuH Pro«rf(:onfc?rence of the Air by,NI|6c 
.NetworR, volu^m 2(5, num1)er 4H, Sunday, November . « • ^ . \, 



Learning By Experience ' . . • 

• Motivation in students could be achieved by adopting the activities Students liked. There is an 
^unlimited scope for this method in all areas of science. An alert teacher can easily command the at- 
tention of st^udents by designing innovative science laboratory activities. Laboratory ej^periences in 
biology were. included in thi^ category. Occasional use of audiovisuals added strength to laboratory 
experiences. Students showed interest in listening, seeing and doing. Significant learning was ac- 
quired through active participation in the learning process. This instructional method was very ef- 
fective particularly with freshman students. All th,e laboratory lessons were'rewritten to make the 
students feel at ease. ' " » 

InuestiKative (Labaratory) Assignments 

This program was offered during the- Fall 1978 ta'promising sophomore students. The program 
^provided an opportunity for the^tildents to design, carryout, and report on simple scientific in- 
vestigations; Laboratory research problems, research term papers (mostly literature survey), 
seminars, etc., were offered to^ selected students as special assignments. This waff a student 
cente^;ed activity. These a'ssignments provided students with learning experiences such as working 
on scientific problems of their interest, learning how to use Scientific method, using hbrary 
materials, and also, presenting- their work to their peters in the .setting of a quasi-professional 
meeting. Beginning January 1979. 'S.U.'s participation in N I H-MBS research progrsJita will make 
this instructional strategy more njptivating toward creating an interest ih students to ^rs\ie scien- 
tific careers. ' - . * ^ /' , 

Creative Problem Solving ■ • • / ' ' 

• Creative problems designed to'sharpen-up students' crtative thinking and decision making abili- 
ty will rejuvenate new creative ideas and prepare them to deal with a variety of conflicting situa- 
tions. During laboratory sessions instructors defined [iroblems and solicited students' views of the 
ideal solutions. Every student's view or thoughts,. however unrealistic or impossible they might? be, 
were encouraged in the beginning. This \yas done in order to foster new ideas, sharpen-up their deci- 
sion making ability, and develop confidence in them to deal *witK conflicting situations. .AH the 
students were given a chance to express their ideas. To our amazement we found many 'of the "quiet 
4.ype'- students contributing brilliant ideas. 

At Selma University, the faculty are constantly pxperimenting with various instructional ideas 
and .strategies to motivate, increase efficiency and retention of students in the sciences. Hpwever, 
we "believe that the role of the instructor as the central figure who inspires and encourage^students 
^ is more irftportant than the strategies or learning materials. An instructor becomes an integral part 
of the learning environment. He is the one who programs the learner's envirctfiment and a learning 
strategy \yill be' only as gdbd as the programmer. In- Brief, a poor teacher explains, an average 
teacher ekplains, a good teacher teaehes, and a great teacher inspi^-es. ' . / 
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INSTRUCTIONAL StRATEGIES IN THE NATURAt'SCI^JNCES 

^ ^ Ai^et S. Randhawa, Voorhees College • ' \ 

Most of us 'ar^ familiar with the traditional method of instruction. Whatever t;^e strategy, learn- 
. ing-must be done by the learner. However,* there are ways to fafciUtate the learning procbea by in- 
vllvmg the student in the system' that ha? a degree of flexibility and adaptation to individual 
needs. W.th a surge in educational communication -technology, the emphasis has been on in- 
dividuahzed instruction labelled under various titles, namely: Pergonalfzed System of Instruction 
^ . • (Keller), Mastery Learning^ Bloom, Black), Audio-Tutorial Syst^ (Postlethwait), etc. 

Voorhees College has an "open door" admission policy. Most of the student body < 
^ low income rural families of disadvantaged and segregated background. The freshii^iflss is a 
very heterogeneous group on the basis of their interests, attitudes, reading a6ililii(ji!5comprehen- 

, : W*.conducled a "Workshop on Course Development" Our^nj^^J^lSmner of 1976. It was sup- 
^ . .ported by NSF.through MISIP. All the divisional faculty d^rfSSdthe needs of qur students. Then 
> we carefully s.earched for the most effective ways^|<tfj?5ify the learning environment and the 

teaching style to create an atmosphere that ^^^S^hance motivation and promote'the desire to 
. • learn. We decided to try the Persoiializedflji!5m of Instruction (PSI). The behavioral objectives 
were carefully developed involving tlia^t appropriate ^A-V materials for each course, planning , 
•• well 6rganized laboratory experidm;^, and allowing ample time for group discussions and in- 
> dividual tutorial sessions witho^crificing quality or quantity of the course content. 
\ The pilot course in General^ology. was taught strictly according to the "Keller Plin" i.e. self- 
paced, unit perfection. optyTal lectures only for enrichment, use of proctors for testing and im- 
nriediate feedback thu»-pro»^oting personal-social aspect in the educational process. The progress of 
the students was recorded oii the cl&ss chart. ' . V - 

' Grade distribution ^^ris discussed with^the'class. Also, the questionnaire gave us $ome clues for 
improvement in the mechanics of the course. The students indic9ted that they learned more with 
greater understanding than with the conventional lecture method. However, slow learners and 
those who are slow due to unwillingness to work found this system more demanding, and required 
more time to finish. This system Was later extended to senior level courses. Those students who 
.were in the pilot section worked better in higher.courses offered under the PSI format. Their study 
hab\ts improved and they exhibited greater responsibility in completion of assigned wprk. The 
• student-teacher relationship became more friendly. ' ^ / 

\ ' ■ ' We, recommend the following: ■ ' ^ '. / 

1. Develop 15 study units for a semester. Students find it convenient for steady progress. ' 
. * 2. Require 9ttenda;ice at the scheduled class times in both lecture and laboratory 

periods. ^ - 

• 3. ^,order to qualify for an "r',"students must complete at least half of the number of 

units (8-out of 15). Others get a grade of "5"". • • 

4. Use enthusiastic senior studei\ts as tutors who will be free at, your lecture and lab 

5. Set library -hours for tutors where students can get extra help in the evening. 
. 6. Keep "pushing" the students to read. If they don't ask questions, you ask them. 

.j Check their lecture notes for units to monitor their progress. 

. ' ' Keep the sti^By, uniJi^and unft test6 up-to-date through a constant fe»dh«rk frnm 

«r students and tutorjpi 0^ 

. . 8, Arrange the most appropriate and effective demonstrations, charts, slides, models, 



• and carefully selected A-V materiala to reinforce -the learning process through.. 
• labdratbry experience. 

9. Keep up their n)otivation to learn. Praise their accomplishmentg, • * 

With this instructional strategy, ^tudents will develop long te^m constructive attitudes towardsL 
independent study, self-confidence, and positive thinking, ^ ' V ^# 



APPLICATION OF TECHNIQUES AND TECHN?)LOGY 

' T(^ SOCIAL science;^nstr)ljction 

' Thomas Ray McAlUater, Jackson State University ^ . * 
The state of Mississippi has the lowest level of education per individual in the United States. 
Yet. St is undergoing a process of urbanization which demands new knowledge and skiUs to 
faciliiate the transition to a changing cultural ana technological environment. The present system 
IS facet! with a serious credibility gap between natural.scipnce and social science curricula, and the 
present character of the society it is intended to serv?. The problem of education in Mississippi 
re^veals a necessity to address several basic needs: 1 * 

1. » The^ield to prepare young people to cope with scientific, technological, and Cultural 

environments characterized by rapid change, " 

2. The need "to avoid the threat of obsolescence by basing social science education upon 
the kind of information which-^ill facilitate the adapt^tipn of knowledge to new 
demands, and 

/ 3. . The need to develop the analytical, methodological. «nd technical skills which can aid 
in adapting to a growing technological environment. 
laeMsence. our mission is i.o develop scientifically literate persons with the necessary intellec- 
tual resources, values, ahd skills to meet the challenges of a new era. In meeting these needs, our ob- 
jectives are: \ • 

1 ■ to^ provide skills in the use of irtierential and descriptive statistics^r the analysis of 

social science research problems, , ' - ^ 

2. to provide skills in the use of computer technology as an aid in processing and analyz- 
ing d^ta related tp social -science problem solving, and , \ 
' . 3.^ to incorporate the values of inquiry methodology and an interdisciplinary approach to 
problem solving. ' • v 

In order to meet these objectives, research classes, faculty re- tooling, efnd computer-a&sisted in- 
^ struction is being conducted.on the Jacksort State University campus. Research classes, taught on 
the undergraduate level and ^aduate level, teach skills in statistical analysis, research design, and 
computer technology. These skills are applied to research report writing, focusing upon some aspect ^ 
of the Mississippi Community. Faculty re-tooling workshops off^r practical exercises in computer 
applications to social science instructiBh and the use of statistical packages for social science 
research. Computer assisted instructional activities involye computerizing evaluation and instruc- 
tion tfichniques which are. offered to social science, faculty as an qid to classroo^n instruction. ' ' ' 

The attainment of these objectives will be evaluated by means of the* "Product Evaluation 
Method" by Daniel I. Stu/flebean, This project, 'designed to prepare Jackson State University 
students for careers in a highly technological society, wilW»e evaluated by a process aimed at ascer- 
taining the impact of knowledge of qiArj^itj^ skills and techniques upon the academic achieve 
hient and career choice^ qf our students. Thd^factors considered in oiir evaluation Will include: (1) 
grade point average and standardized test scores prior to particij/ation in project activities, (2) 
grade point average pnd standardized test scores following project participation, (3) reports from 
employees, superviso^i ahd/or graduate and professional school advisors, (4) advisory committee 
evaluation, J5) student evaluation, (6) consultant eyaluation, and (7) project director evaluation. The 
purpose of the evaluation process i« to determine the significance of academic achievement and tl^e 
impact of»»«eh a progranv.on career choices and perforn^nces. Preliminary indicators have shown 
ntarked success in the attainment of >our objectives. • • ! 

Data required in the evaluation process wUl be collected by the project director from thVfollow- 
ing ^ources: (I) participating students, (2) st?udent records, (3) employers jnnd advisors, (4) 

♦ ■ • : : ' ' • ■■ ' ■ 
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evaluators. and (6) internally developed questionnakea/ adminiatered to each group of individuals 
listed. ' ^ / , ' 

Jack!aon State University* n predominately black institution of over 7.000 students, is faced 
with the challenge of preparing youQg men and women of primarily ruraF background, for an era 
characterized by a rapid influx of industry and te^ology* Its changing political climate is 
evidfenced^by the fact that the state of Mississippi has elected its first Republican senator. in nearly 
100. years. In order to meet the needs which have evolved out di^ese conditions, we are pursuing 
objectives Ijased upon the students' knowledge and i^kills. This project proposes the development of 
analytical, technical, andjnethodological skills as tools to aid Jackson State University students in 
. their incessant determination to survive and proj^ess. 
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. INTEGRATION AND INTERFACING OF; INSTRUCTIONAL 
TECHNOLdGIES-THE APPLICATION OF THE PRINCIPLES 
OF LEARNING THpRY TO IiySTRUCTIONAL DESIGN 

Frederick Durhser, ir., Community Collqge of B ' , / 

In our approach to the use of instructional technologies in science education at the Commuhity 
College of Baltimore, we began from four premises: first, that technolo^ cannot replace the in- 
teraction between two human.minds; second. thM techhology can. with acfldertiic and fiscal integri- 
ty, be an effective extension of teachers; third, that each mode of ins true tioW'technology has its 
unique adva(i^tages and disadvantages and must be employed accordingly; fourth, that evalua- 
tions of the "succ^sful" or "unsuccessful" uae of technology in education are particularly difficult 
to accomplish. . ' ■ . ^ 

The Community College of Baltimore is a two-year, two campus community college serving the 
one million residents- of Baltimore. Our students at the Liberty Campus are 77% black .and 66% 
female. Our stu^dents evidence academic skills deficiencies such that the Science Department' has 
defined for itself a dual -responsibility- to provide the information and skiirs of the basicsdences 
while concurrently nurturing the academic and communicative skills necessary for their ^nas'tery. 
Such a dual role necessitates the provision of extensive contact time for students with course con- 
tent and faculty, this time is provided through an audio- tutorial (A-T)-instructionarprogram ad- 
ministered through a Science Learning Center. ■ ' , 

The principles and characteristics of the minicourse (A-T) program design and implementation 
th{»t we. have found to be of particular value are as follows: % 

I, Timing and Context^ of Use. Each minicourse must be carefully incorpbrated^into- a 
carefuliy^rganized and faculty managed course structure. Students must perceive the 
intent of the minicOurse. its requirements, and its relationships with other course com- 
ponents or other minicourses (Postleth\3i{iit. Hurst.'Hill). . 
•"S^. Motivatiqn: Stu^l^nts must be properly motivated to pursue the package^ information 
and the proper attitudes toward the learning process, must be communicated to the 
student. Objectives must be precise and clear (Mager, Perry, Rogers. Gage). 

3. Limited Self Pacing. Experience on many campuses oveK .-many years has' 
demonstrated that st\j^ent self-pacing aJl too frequently becomes studentself-neglect. 
Controlled self-pacing motivated by test and quiz schedules, and schedules of 
materials availability|8eem to be a reasonable compromise (Grobe.* Cross. Burne.tt). 

4. Interaction. Our experience and that of Postlethwait. Hurst, and others has been thgt 
, student interaction with media programs is essential. Passive presentation^ that 

. simply happen before the student's eyes and ears are not as productive as those in 
which student p'articipation is demanded (Meyer. Ebel). ' 

, 5. ^'Jiftsumm^ ^oM;/c(ij?e. .We believe the concept of the advanced organizer, in the sepse 
that this device is presented by^Atisubel and btljers, is of value. Following thia 
prenjise, information presented is related tb and progressively subsumed under pre- 
. . . existirig information within the mind of thp leprnbr (Ausubel. Ruby. Rickards). 

6.' 'Information Transfer Recognising the levels of efficiency of oral communicatibn.'writ- * 
■ ten study guides are provided for each rflinicourse. Saljent information's provided 'ps 
well ^ charts, graphs, key terms, etc. that can W used to generate the student- 
program interaction referenced earlier (Gagne. Cameron. Berliner). - ^' 
. 7. f^etateji Materials. Wje believe minicUirse effectiveness wiiy)e enhanced if alternative 
■ programs are availal^Ie. bbth (or enrichtpent and tutorial purposes. It has often been 
' ^ proven effective tb i5irta|!iiy/yary the mode of presentation (Bruner^ Postlethwait, Hill). 
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Self-Evaluativn-and Interim Self-Testing. Consistent witl\ Bloom's ideas with regard 
to mastery learning, believe that the student must be provided with a regulfir 

7^ * means of sdlf-tesfing and evaluation as^he or she moves through the various pdfts of a 
minicoursejpi; through ^-particular sequence of mj^riijcourses. Presently; we &re utilizing ^ 
ya series of com^^JkitdC^assisted simulations cqid tests fpr this purpose. Periodically 
throughout^ videotape, the student will be dirjected to' a particular terminal in the 
Center to ooniplete a^particular simulaticj^n of the test question set. Depending upon 
performance, me computer will then direct the studept to return to the videotape or to 
take other action (Bloom, Block, Mori;ison, Keller).^ 

9^*^ 'Selection of H(\rdi^are, The-*^eShnological mode of presentation for a particular 
minicburse'te.g. videotape,'Slide^tape, audi6 t&pe, etc.) niust be determined by content 
"hnd fisqar realities. V * , 

10. 'Faculty AcCerss, We are committed. to instructional technologies as tools of and pot 
replacements for teachers. A continual (acfilty presence is* maintained in the Cente^ 
throughout its hours of operation. Faculty offices arejinked to the Center by intercom. 

LI, Asfiume Nothing, T)\eTe is, simply put, no directiotl too insignificant for inclusion in , 
the program and it? guid6. Students must'be meticulously le^from media to sfeudy 
guide to testing to materials and so on. ' ' ^ , 

12. 'Generate ISuccess,. The adage says th^t Jiothipg succeedsJike success, and we believe 
this to be true. Accordingly, early ill each minicourse, an 'activity is included which is 

. easily, accomplished. The intent is simply to create an attitude that says **I can do it." 

13. Staff llnteractt^n. Consistent with pur beli^^that technolo^ extends the teacher, and 
^ recognizing, the benefits (both tangible and intfmgible) that result from faculty- 

student interaction, early mihicouraes in a given si^ester are designed to force, 
student- faculty interaction hoping to facilitate cdrftiQiu6d interactipn over thfe course 
^ of the semester. , ' . 

14. Reputition and Pacing, The student must clearly understand that he or she can control 
♦ the prace and timing of tl^ minicourse. The program should besdesigned so that the 

student^can stop, start, am replay Ethy or all segments as he or d^e chooses. 

15. Modai Conformance, There must be a positive Correlation between what i^.ori^the 
screen^and w|iat is being said. . . 

16. Environment, The learning environment is a ci'itkal variable in generating student 
^ , success. If the Center or other area of niinicourse uS^ is pleasant, attractive, and a 

generally desirable place to be, students will want to be ther^. Many of the same 
studies that describe thojpsychology o^furnishing a hospital or an office apply jyell to 
learning environments and should be consid^red. ; • 

Contej^ Repetition. In a given series of minicQurses, each successive minicourse 
ews the saKent points of .prior ipinicourse^ in the series. (Dumser, Cronbach). * 

lysis of our results and activities to date yields the following informatioh: " 

1. Minority urban students, properly motivated, will use a self*paced learning center. In 
the semester. j.ust Completed, our forty ptation center and lab6ratory was^used4>o 
capacity for 66% of its operating hours and to 87% of its capacity for 83% of i£s hoursv/ 

2. Students will repeat niinicoilrses. Eighty four percent of our students repeated 55% or 
more of their minicourses and 95% of these students report a strong correlation b6- 

^ tween repeated access to course materials and mastery of objectives* ^ 

3. An analysis of test items on four major tests in anaton>y and physiology taken by six 
sections of students showed that those studenls whose tbst averages placed them in 

\ the upper 30% of their class performed'equally well on test iterns supported by tradi- 



tionai^nd minicourse'inatruttion and students whose averages plaQfd them < in the 
lower 70% of their -class perf9^ined better on test items supported by miricourse 
materials than they did on items supported by traditional presentation. Moreover, the ( 
success rates on questions* supported by minicourse irfstruction were better than the 
success rates on the some questions used in the two prior years with similar groups of ■'■ 
students. . < 

Students who completed minicpuraes individually through the Learning Center dlT 
better upon testing than stifdents in group sessions receiving minicourse instruction, 
^tudents who completed mini'courses whieh included integrated self-testing performed 
slightly better upon testing than students whfo did not have self-testing.- 
Retention of factual items and ideas is increased 40% or more by repetition^of tho3e 
facts in successive minicourses. ^ x"* " , 

In a series of enumerated ideas, the first ideas, in the series tend to be retained" piore 
.consistently. ' ' , * 

Ideas presented in the first 12 minutes of a program t^nd'to be recalled more con- 
sistently than ideas presented at any other time. ■ ^ > . 
Visual iteihs with their identifications presented on the screen in words had, more im- 
pact than the images alone. * ' » 
Items labeled in a study guide while being identified on the TV screen were recalled 
more consistQptly than items that were presented and not labeled. 
Sixty four percent of students surveyed found ther presence of a'"face" in the screen . 
unnecessary if it Wa^ just a talking face, suggesting that an aiu^lio tai/e would suffice 
for such presentations. A reassii^jing, confident and dynamic presenter, however, was 
reported by 7^% of survey^ students to. "lend credibility, believability, and 
significance" to tne information presented. 




USING A VIDEOCASSETTB SYSTEM AS A PART OF AN ' 
EFFECTIVE INSTRJUCtlONAL STRATEGY 

Mr Timothy Hunt/Southwestmi Christian College ^ • ! 

As part of the aotivities of a t^Q-year MISlP project, the Division t)f Natural Sci^ces and 
*u^r^^ti^^ of Southwestern Christian College has been using a videocassett© systBm in variou9 
situations. Southwestern Christian Cdlle^e is a predominantly black, private, 
junior colleglS^o^^ in Terrell, Texas, and is supported by the Church of Christ. The College haji a ' 
recQrd.ehrollni^ti^ 389.;^tudent8' i«'the fall of 1978. Durtng the semester, approximately i 74 
" ^ students were involved ih^.sc^ce course^ that used the videocassette system, J 

From the b^j^nning of theWlSIP project. Dr. Mary Wh6eler,| Director of the Instructional. 
• I Television Stiidio*^ Hearby East TejIis.State University, served a^consultant. Hor help in selec- 

-t. king the right equipnlent, setting up/;\;arious instructional activities, and evaluating the overall pro- 
ject wfts invaluable. The equipment which was purchased under the MISIP grant' included a color 
^ teleyision^car^era, a videocassette rec^rd^r fovfr playback unite, five^levision monitors, a, lighting 
^ . . ^ set. several commerciiE^Uy-produced yid^o^^ presi.entations, and several blank videocassettes. 

• , One of the mainiiUses of the videocassette sy'stem has been tQ produce short, instructional pro- 
\ ^ ' ' gi*ams that introouce students various laboratory situations. This method has been particularly 
hiBlpful in biology laboratories where close-up lenses are used on the^ television camera ^tp show. 
J " " details in in tl^oduebibns to the various types of dissection. Students in several labs each week may ' 
\ . view^ tM Videocassette. Thus, the instructor does not have to repeat, the same instructions or 

^^denio*strtitipn several times in a row. The use pf the closb-up lenses and color in the presentations V 
- mnk^fj the yi4e<K:assettesrmuch clearer^ the students than a **live" presentation by the inStructdr ' 

from the front pf the laboratory. ThenA9tr!|ictor\nd laboratory assistants, still have time to give 
personal attention to individual students. The defnonsti:ation of difficult laboratory teckniques in 
chepiistry c^n alio be shown in this viay.^ ^- ^* > ^ 

. AnotW^d vantage of ^sing the videocassette system is that students may review the presenta- 
tions at/ahy time, and students who miss*a laboratory qan often *-ma^ce-*Up"/the work on an in- 
dividual basis with a minimum of difficulty. . * / ^ . 

/ommercially-produfced videocassette presentations, such !as tRose from National Geographic 
and Encyclopedia Britannha, can be used effectively in 8f classroom' situation or independently by 
the students to bring experiences and demonstrations into the learning environment, which might 
be difficult to do, other wise. ^Two advantages of tfsing videocassettes rather than motion pibture 
film ate that videotape does not get "scratched'' as film often does and Videocassette players may 
be easier (or students to. operate independently than motion picture projectors. 

. i . Some **hve** broadcasts on'4bcal teievisioh stations can be reviewed by classes at times. 
However, copyright laws prohibit the recording of many presentations. Some newa conferences and 
pubiic television programs can b^ recorded u^ider certain circumslanccfb.' . 

% : Student-pro^iuced videocassette. presentations provide opportunities for students tabe creative 
; and tp learn course material at the same tjihe. Students.can wcfrk in groups of four oi: five to plan^ 
reseavch, and then videotape a course-related proj^st. Other side bene^ts gained by the stiidents 
^ from presentations are the experience in communication skills and the ovtei^ali^imp^^ 
**self-image" as they see themselves **on television." ^ ' / ) ' 

. ' The use of tl^e videocassette sytitem at the college 'could be expanded to include the social' 
sciences as well as other academic areas.. Media workshops conducted for the faculty by a consul- 
tant and media courses are helpful for teachers who are involved with using the videohQassette 
/ systetn. / \ ■ ^ '. ' - - ' - ' ' 
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Eachbf the methoda mentioned above has been^sed^it Southwestern Christian CoUege during 
/ the past two years; On evaluation quesU'onnaires many students have stated that their generalln- 
jfjt »n »«ence courses yid their oyeraU knowledge in science have been increased through the use 
9C he^videocassette syVtem. As ^rt of a balanced teaching program rising various media methods. 
ectute8.^a88ignmejit8. and laboratory experiences, the videoca^sette system has been a valuable- 
tool m improvmg instructional strategies. " ' / ' 




CULTURE SENSITIVE. QUALITY SCIENCE EDUCATION At 

NAVAJfO COMMUNITY COLLEGE 

♦ • . . . ... 7. . . ^ ^ . 

, / Carl Hime, Njuvajo Community College^ \' • 

In^ 4Tiinority higher educatioA institution, as is the case in others as wei^, students are a good 
source of information about your projjjam. Likewise, th^ can make definite contributions to the 
available curriculum ma terials. The ^ISIP Project atl^avajo Cdfhmunity College, while fully 
utilizing our e:»^panded faculty and improved facility >and'equipment, has also taken full' advantage 
of student and comipunity input. The project's three prong effort is almeci'at: 1) expanding course 
Offerings in the eaVth/physical sciences, 2) enhafhcing the laboratory activities, and 3^ integrating 
elements of thfe * Navajo' Experience into the^'development and int^ductory natural science courses. * 
As these activities have been completed or are being completed, seye^al' patterns of observations 
havg developed. i x^" ^ . ^ 

Students do not drop out of courses that they find are relevant to programs they are enrolled in 
or when tl>^ourses use the experiences students brinj^ to class. F(yexamplQ, many ofiour students 
ill the^/djevelopmental classeis plan to bje elementary school teacTiers or are already working as 
teacher aides. We^ therefore, include a good number of laboratory experiences that both illustrate 
the idea or concept being taug|^t in the developmental science coutse, and are simple enough for the 
student aide to use with his or her own students. This ha^been especially successful "in the ^ 
developmental earth sciencb course. The second idea mentiorfed above is' that of^ using the ex- 
perience of students as a basis for.the curriculum content and strategy. A good example of ^his is 
the use of the Navajo Calendar in teaching time concepts. The Navajo Calend^ir is basicafly a lunar 
calendar, mit the summer months tend to*be Amalgamated such that the several, months duriilg th^ 
sunfhaer are not always discretely concepti6hali2ed. The winter months on the other hand, because 
of the privation associated with winter are counted individually. I should add, howler, thabsome 
students are ' not aware of this and other traditional experiences, and so the instructor^cannot 
assume analbgous transfer. Another example which combines both the idea of using materials 
useful to the stUdent ai;^d drawing frpm his exnerienqes is the use or the- Coyote Stories. They 
are entertaining and instructive, ' - ■ ' 

Students J research projects and experiences can be used directly ior instruction o^ other 
students. Opi example of this was a re^earch paper prepared by a stuij^elit jArho was a^ roads techni- 
cidn. Bej^use o^^ job, he had a working knowledge of the location of various agpegates used^for 
roajiwork. His research paper wasjcojicenied with the. locations, (maps included) of a series of dikes 
i^ociated with th^vS^selea Peaks ayra. The paper has subsl^uehtly been used as part of the 
discussion of volcanisrhkMany of the students drive by the Peaks fit least once a week, and relate to 
the^lass presentation. \ ^ ' * • * ' V ^ 

Students who may not have stroAg reading skills but ^re developing thera, rttixy have more than 
h^equate learning styles. This relates back to the fact that Navajo is not, ot' at least until recently 
was not, a written language^and is still/npt wj^ely read. This results in the^developm^nt of a idarn^ 
ing style that is listening rather than reading oriented. This means then, that until the instructdt is 
^assured that the student's reading skills can cope with-the reading material, verbaiyiistening kinds 
of activities might be most useful for the,most efficient instruction. ' f ^ 

Student fhput and contributions to a course should be respected and indeed Qultivated. Many 
times, students may approach problems from a different perspective than the in^truclbr, but the 
corfclusions reached may be just as usejful. Likewis^^th'e novel approach the studbht develops may. 
be more easily Gsed by other members of the class. Qne contril[)utiojni thd instructor can make is to 
work with the students in develgping their ability tpi analyze the problems ai)d solutidhs to assure 
that the students ar^ consistent in their thinking. > ; . ^ . 

The course curriculum mu^t remain rigorcuiis and, ^allenging to even the best students. For 




some science educators/there seems to a diehotomy between the Use of the cultural exoeriences 
of 8tudent> in the curriculum afld a rigorous acienpe content. Contrary to this, my experience has . 
been that the use of students' ctilttijal experiences is a more efficient method of teaching the more 
difficult and complex Concepts of 'ipieric<* I think;^^re would probab^ students will 

learn the facts and vocabulary of science as they progress through a series of scienc^ courses, but 
ofteh the concepts involved elude students until' they s^e some relationship between the concept 
and a direct experience. T^iis does not mean, hbWever, that the science content ot the qourse is sub- 
jugated the cultural world view ^f the student, bii^it does liiean that the comparali^re and con- 
trasjiing elements of the science/culture dilemma are used to strenthen the students' ifiarning en- 
vironment. . * . . ♦ ;. , ^ 

In closing, it should be pointed oub-that the approach we are using is producing increased enroll- 
ment i»t classes, reduced drops, and more students enrolling beyoi^ the developmental level 
courses. ....>'■■ .\. 



V \ THE USE OP PROGRAMMEP UNITS AND ' 
» : tiEARWNG OBJECTIVES IN AN EXPERIMENTAL 

PSYCHOLOGY* UNDERGRADUATE GLASS 

. .. • ■ . - ^ • , . . . • . ■ 

, Lend^U W. Bmud, Texas Southern University 

The psychology department of Texas Southern University (TSU) has beeA engaged in the 
development and extension of several courses which will utilize our new experimentallaboratory. In ' 
the last t\^ years weh^ve b^n involved in restructuring the followhig courses: 1) Perception, 2) 
Learni^, 3) TPhysiok#«^ Psychology, and 4) Experimental Psychology, 

This paper is designecNo report on- our iBxperimentalJPsycHology course at TSU. 
^ The students in ExperimentaKPsychblogy attend three hours of lecture and three hours and 20 
minutes of lab a week. We have adopted a policy of runnii^ the lecture and lab back to back so that 
Vfe can spend more time lecturing for the first half of th$ course and more time in laboratory ac- 
tivities during the last half of the course. ^ > 

> 

The lecture sections follow a traditional approach. In addition, programmed units and learning 
objectives are given to the students to complete atrhome. After teaching experimental psychology 
for three y|j|rs. a careful analysis was made to determine the specific concept that students fo^nd 
most difficult to master and programmed units were developed {o cover these specific concepts. 

' ' Each prpg^amm^ unit contained approximately 10-15 specifiq objectives to be mastered in the 
8-15 page unit. The unit also contained an^answer sheet so that the ai^swer to each question or bleink / 

^' was included. This allowed the students to receive immediate feedback while completing the pro^ 
grarnmed unit. The pjilrposes of these units were twofold. First, the units provided a method 4or 
easy mastery of the basic terms and definitions^ in Experimental Psychology. (Since alLunits Were 
completed at home, this saved class time.) Second, the programmed units were specifically designed 
to help th^tudent go through the reasoning processes that researchers must follow while design- 
ing, and implementing a researcl^ project from start to finish. The uflita^mphasized the thinking 
and reasoning process in a step by st^p progression. ] / - 

The laboratory section included two different kinds of experimentarworlc— demonstrations and 
experiments. During the first part of the' semester, studen^ participated in, and observed,* 
demonstration projects. Students participated in tasks designed to demonstrate specific principles 

^in memory, learning, problem solving, perception, physiological psychology, social psychQlogy^ and 
(lihical psychology. , t ' . ■ . ^ 

V The experimental method is c|pgj^t can be apphra to any content area and it is important for 
students to realize that the method can be used to investigate a variety of problems. Therefore, our 
demonstrations included the investigation of traditional plkiciples^and lab exercises in animal 
^learning such as bar pressing and maze running. Traditional problems in htinian' learning, meinory 
and problen^ solving, were also investigated. Dowever, we alscf demonstrated and investigated 
techniques that were more novel and intnnsically interestihg such as biofeedback, and clinical pro- 
tulems including defensiveness, prejudice, expectancy, and extrasensory perc6ption. There were 
about 10 different demonstrations provided which allowed the sti^ent so>me introduction into the 
cuff erent content areas of psycholtfg^ * - / 

; The Second part of the laboratory experience included in^^ependent projects. The students were 
g|pfen instruction in naturalistic observation and the coding of behavior^ Thd student was given the 
chpice of some«specific, behavior and specific setting such as a class, a day care center, the zoo or 
playgroi^nd ahd began his or her naturalistic observation and coding of some specific behavior. 
St^idents were also given some tra^ng in' correlational .technique^. \ 

^ The last assignment wa^ one that lasted t>ver half of the semester. Students formed sfnall 

gtoups altd InVeetigaied a^problemr in detail. They chose a project in the content wea of their in? 

1 ^ • ■ ' . ' ' ' ■ / 



tereaf auch as animal or human learning, memory, biofeedback, clinical psychology, social 
psychblogy. extrasensory perception, cpn^iouanejg, etc. The studentd designed and ran the study. 
They reviewed the literature, analyzed the results and completed a report on th^ir research. 

It is important to expose the students to meaningful demonstrations and projects that are more • 
* T * • It "^^""^ research than demonstrations and experiments outlined in lab rfianuals. Some of 
the ftttidles completed and data obtained are worthy of journal publication if rewritten. ' 

Experimental psychology is presently our only laboratory course. We have used the lab equip 
;. ownMor demonstraUons in other course such as introdiictorj^psychology. perception, learning, and 
.^r phyiiK^Iogy. The biofeedback equ^ent^ of particular interest to students. We also intend to ad4 a 
! lab toiour learning tourse, ' - 
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\j * VIII. RESOURCE CENTER FOR SCIENCE AND 

^ ^ ^ ENGINEERING 

. ' The Atlanta University Resource Centetfpr Science and Engineering. 

* . Thomas W. Cole, Jr. i^lL 
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THfi ATLANTA UNiyERSIT,V RESOURCE CENTER 
, FOR SCIENCE AND ENGINEERING 

• . Thomas W. Cole, Jr., Project Director, 'HCSE' 
I am delighted to h^ve the-oppdrtunity to participate in thi^ NSF eponeored Curriculum Ex- 
change Conference, and I appreciate the invitation Jfrom Dr. Rajasekhara and the MISIP Program 
etaff to share with you some of o^r plans for the Resource Center for Science and Engineering 
(RCSE) at Atlanta University. • , 

Thb Redpurce Center concept rdpreseitts b new approach-by the National Science Foundation in 
whicj^th.J'combin^ resources of the aciademic aMi locW communities and the re^on wiU collective- 
ly address the problem of tinderrepresentation ol minorities ar(d persons from low-income famiUes 
in science and engineering fields. Our approach at the Atlitota- University Center (AUG) is to attack 
'the problem through three functional components. • , 

The Community Outreach Component is designed to heighten the awareness of career optiens in 
science ahdfengineering fields of youth, parents, coUnseJprs, and public school teachers in the Atlan- 
^ Re^onal Institutions Comp^ent will sponsor a series of activities aimed at enriching • 

instrucHSn and research fpr* students an^ faculty at some 39 h/storically blajck institutions in the 
six s^theastern states. The AUC Component is designed to strengthen instructional programs and 
impVpve research capabflities in-science, mathepiatics, -and engineering within-the ADC. The AUC 
is comprised of Atlarita University, Clark, M0rehouse, Morris Brown, and Spelman Colleges. 
Hopefully, the emphasis on graduate program expansion in. this component will generate a mature 
graduate capability in the sciences and mathematics which will serve as an improved resource for 
the constituents' tp be served by the Center. The total plan w^s conceived during the^Bix-month 
planmng phase in the faU of 1977 wit*h input from representative^ from the re^pnal institutions, 

. consultants; students, public school officials and teachers. I now serve ap the Project Director'and 
Coordinatof df the AUC Component. Working with me is Dr. Paul Brown, Assistant Director for 
the Regional Institutions Component; and Dr. MeMn Webb, Assistant Director for the Communi- 
t;y Outreach Component. Three others of the AUC faculty who were instrumental in developing the 
proposal are Drs. IsabeUa Finkelstein, Louise MillerStevens, and Ronald Sheehy. Whatever sqc- 
a^eas^B we have are due in large measure to the support of our coleagues in bJie AUC and to the 
Resource Center Support Staff consisting of Ms. Claudia Huff, ComipunicatiLs Coor(iinator and 
Ms. Gwendolyn Sapp. Admiriistrative l^retary> , , \ 

Let us begin by describing some of the organizatiQnarcomplexitie8.of the Resource Center and 
then move quiqkly to the most exciting aspect of the Center, a description of the planned activities ' 
for the noxt three and one-half years. . . " ■ ' \ - . . 

' From the beginning we were quite concerned al^dut insuring adequate representation by all con- 

• stituents to be served by the Center. Our organizational scheme reflects this philosophy. A counc^^ 
composed of representatives, from the regional science institutions serves in an advisory capacity to 
Dr. Brown. The council consists of: Drs. Jimmy Henderson - (Biology - Tuskegee, Alabama), 
Herbert Jones (Physics ' I^AMU, Florida), William Moorehead - (Chemistry - Ft. Valley, Georgia), ' 
Walter Patillo - (Biology - NC Centrah North Carolina), J; Henry Sayles - (Chemistry - Befanett, 
North Carolina), Ragbir ^ingh - (Biology ^ Benedict, South Cf^olind)» and James Perkins - 
(Chepustry - Jackson State, Mississippi). 

Dr. Melvin Webb is advised by a committee composed of rep^entatives from the AtlanU Public 
Schools. City of Atlanta, PTA Organizations, and representatives from the lay community. • 

In an advisory capacity to the Project Director for tot61 program monitoring are three commit* 
tees: ' . ' " ' ' • ' ' ■ • l 

1. Atlanta University Science Committee of Academic Programs (AUSCAP) is compos- ) 
ed of Stlence Representatives from each of the AUC Institutions 6nd Department ^ 



Chairs of Chemistry, Biology, JiyBics/^ 
. Dual Degree Program, V I > • 

AUSCAP in concerned with in-cenj^r relationsljips, program devel<^pment, jind 
evaluation, j^articularly at the graduate ljBvei.| ,4 

2. Institutional representatives to AUSCAP comprise a self-contained coimmtteev tlib 
Execiitive Committee to RpSE^hich serves in an advisory capacity toAme project t 
director for policy and program review at the implementationai level. 

3. A third comnoittee, the Liaison Committee for Overall Program Review, consists of 
. academic deans of AUC colleges, representatives from Georgija Institute of 

Technology, The University of Georgia, Atlanta Public Schools, and Dr. Joseph 
Gayles, President of TalladegaX!oUege, who represents the Regional Institutions. The 
existendB of so many comj/ittees may at first glance appear UQweildy, but they are 
necessary to insure continuous involvement of all constituents affected h^^ the 
ResQurce Canter. ^ ▼ 

- Oiie of the most exciting activities of th^ recently initiated community component of the 
Resource Center is the Saturday Science Ate^demy. Presently, 103 studentjp from griades three 
through eight, three faculty members, and six student assistants from the AUC institutions are 
meeting o^ySttturdays at John F. Kennedy Middle Sdkool and Community Center in Atlanta.»The 
progranrxonsistA)f an instructional <:omponent from 9:00 A.M. — 12:00 Noon devoted to discovery ^ 
learning mathematics, ha|iids*on laboratory work in science, and x^reative wrlmgib science. 'The 
students are served lunch and participate in organized recpeatV)nal activiH^s ^or twa hour^ in ihe 
afternoon. We were most g|*atified when the opening session on a cold and rainy day in Atlanta 
brought 103 of the 110 applicants selected and over 50 parents, many of whom retnoined 
throughout the day to talk to Resource Center staff and faculty^ and to ob)ierve the classroom in- 
structional program. Some of the special activities planned foi* the participapra include exposure to 
computer graphics (Apple II System), field frips t^^Fernbank Science Center, outdoor learning 
cepter and a Boeing 747 airplane— made available to us free of charge:JThe initial response to the 
Saturday Science Academy has h^n overwhelmingly positive with such conunents heard oVer 
lunehfrom the s^tudents such as "that math teacher is crazy," and "I enjoyed the science dass bet- 
ter/' or*.* I don't mind missing cartoon^ today--I hope every Saturday Vill be like this/' We hqpe, 
too, that each Saturday will be so exciting. We plan to tape sessions (A the Academy as a pilot for a ' 
20-minute film production. Next year we hope to involve some 200-300 elementary school children 
in a city^wide setectioitl process. This year, we linuted involvemment to students from the im- 
mediate vicinity of the AUC, where a large number of students from low-income families are 
located. We believe that ihe age group of students in the Academy represents a critical stage in 
developing attitudes toward science and scientific careers. Some schools do not introduce science 
subjects until the 7th or 8th grade» and by t'heq many children afe already turned off to^science as a 
career. We think the Saturday Scienoe Academy will have a significant impact on t^e cbreer aspira- 
tions and interests of these elementary school children. In addition to the Academy /o^er activities 
" are planned for the community component. ^ ^ ^ ^ 

A Summer Institute in Science dnd Mathematics will be conducted for junior^^AQdVdenior hi^h 
school students, in which approximately 60 high school youth will be involved. The Institute wi^ 
run for eight weeks and all participants will reside on campus. Room, board, and matwials will be' 
provided, along with a modest stipend. Coursework will center around interdisciplinary science, 
laboratory work, mathematics, computer technology and programming. Sp^ial lnstitute actiyijties 
will include several field trips and presentations by guest speakers. 

Thd Resource Center will Sponsor an Annual V^orkshop for High School Counselors aimed at up^ 
dating their nwareness of career trends pd options in science. Minority and low-income stu^lents 
are heavily dependent upon counselors for caree/guidance. Counselors often steer capable students 
away from careers in science in much the same way as^ females have traditionally been advised 
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against^ these optiqns. Video-tape and hard-copy recruitment matferials will be-devdioped for the 
various science disciplines and made avaUable to counselors and to the regional institutions: n 

Beginning in the fall, the Resource Center will offer four Increment-Credit Courses on sciena^n- 
struction in grades K-3. '4-6. 7-9, and 8-12. Materials developed by the^lnstructiOnaroffices of the . 
local public school systems and other agencies wiU provide the initial basis for thfese courses, which ' 
can be used to meet continuing certification requirements for teAhers. 

/ An Open House is scheduled for each spring in which studenfj^arents, teachers, counselors, 
and other interested persons will be invited to view student-initiated science projects; participate in 

. . .demonstrations, and tour science facilities. Selected high school juniors and seniors wiU be invited 
to visit the A UC institutions to join freshmen -science jnajors in a typical schedule of classes, • ' 
. laboratories, and seminars, -In addition, opportunities for talented high school youth to participate 
m ^omt EnroUmentTPrograras between the AUC and'thoir high schools wiU be expanded. 
, / The Regional Institutions Component will sponsor a series of activities ^ime^ 4£ enhancing in- 
struction and research in 39 historicaUy black institutions in the Southeast. As IdltVonal funds 
become available, more coUeges wiU be involved. A series of short courses, providinS^experimental 
and theoretical experiences, will be offered to regional institutions faculty on in. annual basis. 
Topics incjude spectKOscopy, mathematical modeling, application of minicomputers, compilter- 
ijistrument interfacing, and selected subjects in biochemistry and molecular biology. 
I An eight-week' Summer Enrichment Program will be conducted annually for tWrty students 
fW)m colleges in the region. This program wiU ojfer senior-level coursewqrk in areas npt avaUake at 

. the home) institution, such as molecular biologY- algebra, atomic and molecular structure, ' 
physical chemistry, dnd advanced organic chemistry. Small seminar and individual tutorial courses * * 
yill be offered as' needed. ' • ' « ( 

Another eJeme^^^tfiis component will provide ins^utional program review and proposal 
development assi^tancte through Consulting Scientists. These scientists, drawh from the AUC andl 
other sources will visit institutions i^pqn request to provide counsel, advice, and information on\ 
strenthening sciehce capabilities. . 7^ 
^ In an effort^ to expand research dpportum'ties at the regional institutions, thfe Resdurce Center 
will enhance the availability of rese'arth resources in the AUC to ficulty and students from the 
re^on. Funding oUWs thrusUwill include travel.expenses, computer costs and support for shop ser- 
' vices and dquipmerlrmodififations. ' , ' * 

^ the third component of the Resource Center (AUC Component) will significantly improve the in: 
• structional programs and research capabilities in the science affeas in the AUC. Expansion is pro- ' 
• jecrted for several academic areas including biology , chemistry ,>athemaitcs, computer soTence, aid 
phySios-. An undergraduate ep^neering laboratory will be a^ed to* strengthen the Dftal-Degree 
Program, a^oopej-ative program involving the Georgia Institute of Technology and the AUC In- ' 
stitutions. Resources will be focused to achieve strong research activities in a number of areas in- 
cluding biochemistry, n^olecular biology ,< and microbiology. Plihs call for appointing new faculty 
members J 1 iTand hiring adjunct faculty, as well as doctoral 'and pos^doctoral researcli assodates. 
New degree program^ to be added include an M.S. degree in physics, Ph,P, degree in chepiistry, and 
ah M.S.»emphapis in Cothputei* Science. ' >^ ' • , V 

Pinally, the Resource Cehter wiUsgonsor two conflarences on Issues in Minority Science Educa- 
tion. The first such cOnferelhce is^aCliieduM for this year and wiU fociis on identification of priority 
issues and»n«ed2i in this area. » , ^ ' " ' . 

We are sUll quite excited about thlA new venture in the Atlanta University Center. By any con- 
servative estimate, itujvould take more than three to four times the $2.76 million awarded to ade- 
quately address the impjortant problem (that brings ^ together i|t this meeting in Washington) of 
increasing |he representation of minorities and s^udtots from low-income families in science and 
engineering fields. We are confident that we can achieve our objelBtive in a fashion so typical of 
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historically black institutions j|i the^Unit^ States of doing a lot with a relatively small amou^ of 
money; We invite your continued support ^nd encouragetijent so that our success with ther Resource 
Center In Atlanta tinci that <f( the isecond Center ^td b0 awarded this year will send h^ck a message to 
Congress to appropnat^^nds for more Centers in subsequent yM^ ' ^ 

In closing, leU^ Ipiy, there has been a lot of hard work by a lotdf people and there times 
Avhen I wiShTwere in my laboratory and teaching studen^ instead. Forturtatbly. Ihese feeljngd are 
.short-lived when one recognizes the enOtrngus impact the Re80|urc6 Center will have on the future 
careers^of sa many young people. It is an exciting challenge and I wish to exjpress my personalllp' 
preciation to a my colleagues in the AUC who worked so hard to generate a successful proposal 
thraugh three review stages, to Dr. William' Jackson of How/ird University who articukted the 
Kesource Center concept before Congress, Dr. jose Martinez 'and scientists from the^minority cOm- 
munity who supported and assisted in the cdhceptmilization of the Resource Center idea, Senator 
Kennedy and tfie U.S. Congress for appropriating the money to initiate two Centers, and to the Na- 
tional Science Foundation for their confidence in placing the first Resource Center at Atlanta 
University in the Atlanta University Center. ^ 



IX MiNORITY-FOCUSEDiPROORAMS IN 
FEDBtlAL AGENCIES 

Water 



William H. McCoy y , / " . 

Minority At!^e88 to j^search, Careers. ' 
Elfjuard'Bynwn • 

Einploymen^ Programs National Bureau of Staildards, 

. 4^naJankowski \i , 

The Minority Biomedical Support Program. 
Ciriaco Q. (Gonzales 

Office Naval Research. ' 

Robert HayUs < 

Minority Education Programs. • 

James Kellett , » • - - 

>f|e8earph at Universities with Predominant or Significant 
Minority Ehrolhnent 

Jurgen Pohly ( * 

■ . ■ ( •• ■ ■ ■ 

Miiiority Institutions Researc^i Support Program. : ^ 

WcUter Preston v , 

Minority College Opportunities in the Department * 
of Transportation. % ■< ■ '■ 

WilliamiBrown « * ' , . 

U.S. Geological Survfey's MPES Program. " ' . 

J.V.OVonner ' ' ^ 

* ' ■ ■ ' , '■ 

Minority-Focused Programs at the -National Science Foundation. 

Paul H. Rodriguez • * 
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WATER RiSSEARCH AND' TECHNOLOGI? 

William H. McCoy, Water ReieaPeh Scientist Office of Water Research hod Technology , * 
CfN^ / United Stated Department of the Interior, Washington, D.C, 20240 ' ' ' 
The Office of Water Research and Technology tOWRT) has the C^tfgreesionaHy authorized mis- 
•aion boJ,h to identify.critical problems in water resources and to engage in contractual research to 
solve, them. The following activities constitfiite ,tfh0 overaU' program: 1) aflqtments tp; water 
resources research institutes, in each State and territory (total 64 ■ about 6 rliillion dollar's per year),' 
12) matching grants submitted through ihstitute's, bearing on water resources problems in general 
(about B million dollars per year),.3)4pcu8ed grants not requiring matching funds, submitt^ v(\t\\ 
. respect' to:«^) saline water conversion research (about 2 million dollars per )%ar)i, bf water reuse 
(about 1.3" million dollars per year), c) otjier significant areas like urbanization and conservation 
(about l.B mUlion dollars per year), 4) technology development^ primarily ^line w«tfer cdnvergion 
development (about 8 million dollars per year), B) tecTmology transfer, intended to transfer result^ 
of refsearch to the using public (about 2 million dollars per year), an(i 6) adminiseration. 

There is no formal, legally authorized means whereby we Can set aside any special allocation for 
minority groups. We now have a few contracts with organizations primarily concerned with minbri- 
% group pi»ocurement. In one instance, the thrust is toward ba^ic education; in anothei;, a handbook 
will be prepared specifically designed to assist minorities in proposing water resources research and 
technology to the goyernmentr ' * I , 

I am very pleased to be project officer for these contracts, and assure this audienc^that we in 
OWRT will be completely fair and objective in evaluating research proposals and will do Qur best to 
utilize one of this nation^s IpaBt recbignized and badly needed re;sources: minority firms and persons 
having ability and interests potentially leadmg to good research in water resources problems. 



/ MINORITY ACCESS f^^^ 

; Elwand Bynum, Director, MARC Prd^m | / 
^ \' National Institute of Qemrd Medical Sciences ' ^ ^ • 

. 1 National Institute of Hfalth, Bejth^dfi, Maryland 26014 ^ 

The Minority ^l|pMs to Research Cafeers^^ 
\ National Institute of fceribral- Medical Scienc^^ . 
ed to assist mipority Jnatitutions in'the^training of ^dater numliers of scientist^ and teachers in 
health related fields. The ultin^ate objective of ^the prograin is to strengthen the teaching and 
research capabilities of these instSjt^utions* - - 
«^ The mechanisms, for implementation are the JFollowing: the Vftiting Scientistfrthe Faculty 
Fellowship, and the MARC Honors Undergraduate Research 
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EMpLOYMfiNT PROGRAMS AT 
. NATIONAL BUREAU OP STANDARDS 

Ana Jankowski, Coordinatpr Eqval Opportunity Programs, Washington, D.C. 20234 

TKe National Bureau of Standards (NBS) id a unique research laborktoiy of the Pederal Govem- 
medt. Pounder! in 1901, Ijf BS has become one of the Nation's largest physical and computer science 
laboratories with a worldwide reputation for scientific excellence and reliabilitx- * 

The Bureau work ia chaUenging in its kiyersity. Both fundamental and applied reaearch are- 
conducted on its two campuses. Besides providing the basic standards of physical'measurement for 
science, industry; and ^the Ciovernm,ent, NB^ co;iducts research in fields ranging from nuclear 
, physics to building technology. The Burea^j applies Its.scientific competence to help solve seriotTs 
national problems with technical elements. Some of these problems are in poUution control, the 
search for n6w energy and conservation of existing supplies, semi-conductor technology, eleetro- 
Jnagnetic radiation, fire control, materials research, and automation. ' ^ 
V To me^t its responsibilities, the Bureau |mploys an interdisciplinary staff of approximately 
^,600 persons.SVpproximately 41% of the Bureau's professional staff have Ph.D. degrees, 2m have , 
master's degrees, and 33% have bachelor Is degrees. - j| 1^ 

•The foUowing describes some of t^e Bureau's employrattit programs.' ' / 

GOOPERATIVE EDUCATION . . J ^ . ' ' 

The Bureau Wpldys college students at the graduate and undergraduate levels in a program 
that^alternates semesters of academic study with periods of full-time employment at NBS. (Some* 
'students attending two-year institutions may work part-time while attending -school) Universities 
participating in th* program refer appUcations to NBS for selection. StuaeAtk completing the full- 
time program are eli^ble for non-competitive conversion to pern^anerit positions (GS'2 through 
_ GS-9K ' , . • ' J 

ORADU ATE RESEARCH FELI.OWSHIP PROGRAM . . 

An educational program desiigned to increase the number of post-graduate degreA in fields of 
tpecial interest to NBS is provided for NBS employees. The program supports full-time education 
plus salary. Newly-hired employees are eligible participants (GS-B through GS-9 plus payment of 
educational expense?). 

• ' ' ' . .1 » 

QUAJLITY STAFFING ^ . 

The Bi^eau hires outstanding^ college graduates interviewed during on-campus coUege 
recruiting visits or identified through other NBS recruitment soijrces (GS-7 through GS-l^). 

FAbULTY INtERN ' . ' - 

CoUege fjipulty members are employed for varyingperiods Of time to fill gaps created by sum- 
mer vacations^ and occasionally for longer periods (0^9 through GS-IZ). \ 

'NATIONAL RESEARCH COUNCIL POSTDOCTORAL* RESEARCH ASSOC^ATESHIP 

The National Research Council (NRC) Research Assodateship Progi-ams provide opportunities 
for basic and applied research to postdoctoral and' senior postdoctdral scientists and, engineers of 
unusual ability arid promise. Appointments are awarded on a competitive basis by NRC. Stipends- 
are W 7,000 and upwards for Regiilar Research Associates with higher stipends for seriiors. (Seniors 
must have held the doctorate for five years.) *- : V 



*NQS i« «h afflrftuitlva action^qual opportunity •mployer 
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ADMINIStRATION INTE||N . . : ' 7 " , . . 

Graduates in admuiistrative majors ar^ seliected .from the civil service register (PACE) for 
' emjploymentnn adrninistrative areas pf NBS (GS-6 through GS;&). 

ACADEMIC SUMMER PROGHAM 
/ « Undergraduate and g^atluate studeihts are • employed jiuring- the summer months to complete 
short'term projects, fill eftip|pyment/gaps created by summer vacation schedules, and provide 'a 
source for recnliting future NBS st^f members (GS-2'through G'S-9) / v 

' Technical disciplines in which we are particularly interested are: computer science, eloctrical and 
electronic engi^wring, m^haiycal engineering, physics, and chemistr^^ 
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^ THE MINORITY BIOMEDICAL S 

<^rttKo Q Qonxales, Director, Minority Biomedical SuppoH ' , 

\I^atiQnailnstitutes of Health, Bethesda, Maryland 20014 ' ' 

INTKODUCTION , , " • . • " 

Mission ' j * < ' " ^ . 

Because of the dearth of minority scierftista ^vaij^le to participate ih the aetivities of NIH, 
there is a consequential nped to develop and implement ways of increasing the oumber and qi^ality 
of minority persons engaged 4i{ . health-sciences research. V ^, 

Objectives * ^, . ' . " « ' 

The Minority Biomedical Support (MBS) I^ogram strives to provide ^bys and means of increas- . 
ing the number and potentiating thfe fevel of expertise among American Indian or Alaskan Native,; 
Asian or Pacific Islander, Blact, and Hispanic health scientists. The Program also endeavors to 
strengthen the capability of ininority institutions to provide health research career opportunities to 
their students and to conduct researcl} in the hekltfi sciences. The goals, are meant to be'achieved by 
motivating and training studei»ts to pursue research careers by having them participate in research 
while enrolled as undergraduates, by' supporting graduate and postdoctoral students in health- 
science research, and by the support o'f faculty at eligible institutions in or(der to assist them in 
deyelopingand broadening their biomedical research gApability. The proficiency development of the 
minority instituf>ion is achieved through suppdrt for equipment, Renovations and alterations, 
^nim^l facilities, research management, and the increase and improvement of faculty and cur- 
riculum- ' C 



MBS BUDGET HISTORY 






YEAR 


1 ' 

BUDGET (DOLLARS) 


. 1972 




2 nulUipn 


1973 




6 million 


* ' '1974 




8 million 


1975 




7.2 'million 


- • " ■ 1976 


*> 


7.6 million 


/ 1977 • 




y 9. 7' million 
.10.7 milMon 


' ^ ^ 1976 




1979 


% 


' 14.7 million 


' 1980 / 


I ■ 


\ 1t^.3 million 



4to * . 

AUTHORIZA.TI0N FOR THfe PROGRAM ♦ # ^ 

The Minorit">«Bipm^icai Support Program Was initiated in Fiscal Yedr 1972 under the General' 
Researcij Suppot;t authority contained in section 301(c) of the Public Hefidth Service Act (421F.S.C. 
241(C)), utilizing fiinds earmarked for the Program in the Departments of Labor and Health, Educa- 
tion. andWe^jare and Related Agencies Appropriation Act, 1972 ^Pub. L. 92-80). • 

PROGRAM* PARTICIPATION ; ^ t v 

• The present pro^Sm supports 70 grfcta in 76 institutions itfvolving 469 research projects. 
Within tjie separate resMrch projects, there are involved 1,097 undei;graduatB«|, 207 graduate 
students, 4 postdoctoral participants, and 698 faculty.fora totflil of l,S06ft)articipant8.'' , 



1^ ... 



MINORITY BIOMEDICAL SUPPORT PROGRAM 
NUMBER OF^PARTICtPANTS 



• V 



/ fly 



Other UDde^ 



YW ' FiicuUy Staff MgtuAa ^edoc. 



1972 
1973 
1974 
1976'. 
. 1976 
1977** 



199 N/A 
258 N/A 



486 
475 
*599 
452 



282 
962 
72 881 
78 864 
123 1.101 
120 928 



"w^' •Native American 



8tttdentB^byjaiH# Group 
PMtdoc. ' Blacb Hlapantt^^I^.^ IslanSltr^ OUier' 



46 



83 
144 
152 
207 
179 





362 




10 • 


"3 • 




Q 


669 




24 


16 


26 


3 


1.167 


342^ 


44 


48' 


87- 


6^ 


1.088 ^ 


381 


. 47 


62 


^ 72 


4 


. 1,237 


446 


58 


33 


81 


16 


229 


' 32 


16 






for 1977* 




^ . * 
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pPFICE OP NAVAL ItESEAJlCH 

\ ' ' Robert HayU$, Aaaiatant Director ' : » 

> ' (^ganUational Effectiveness Research Program , - 

- Arlinstdn, VA 22217 

f he Office Naval Research, (ONR) has aU of the program^ and activi^iA aimed at affirmative 
action in h^ilg. training, promoting, firing, etc. which most agencies possess. It does ndt haVe a 
special program designed to increase minority partidpation in its contract resetftch program. Sudh 
participation is encouraged by. indiviuals such as myself who are employed by OnA. I serve as an 
unpfficfal poiht of contact for persona and organization? seeking support for research Jrojn the 
Navy as weU as th? other services. ONR sponsors lo%rang6 scientific research believed to dffer 
potehflal for advancement and improvement bf naval operations. Research funded by ONR i? con- 
dMcted in part under contract by univePsities, nonprofit institutions, industrial establishments' arid 

: m part by Navy laboratories. Two major types of programs are supported by ONR. First, fun- 
damental knowledge that leads to solutions of Navy problems is acquired thrdligh support of longw 
range research.Cojitracts are generaUy awarded in reponse td unsoUcited proposals. Second, a pro- 
.^am of applied research and exploratory development is condticted tfjideveto^ navjal technologies 
and to study and test concepts in naval operational systems. fKfe mftj or scientific alid technology 
divisions m. ONR are: naval vehicles 'and weapons' technology, sensor and control technology, 
analysis aijd support sciences, mathematical and '^information ' sciertces, biological dciencefl, 
psycliological sciences, arctic and earth sciences, material sciences, and ocean science and 
technology. Additional information about ONR or research support available from the other ser- 

. vices can be obtained through: Dt^p^t Hayles, Office of Naval Research, 800 N. Quincy Street 
<ArUngton. Virginia 22217.'I strongly encourage you to see how such'suppdrt can contribute to th^ 

^quauty of educatioii in minority institittibi^/ n , 



' MINORITY EliUCATION PB0GRAMS 

_ . 4- ' , • . . 

^ Jatfiea KnUett, Director 

' ^ - Education Prom^ms DivUion, Department of ' 

^ ^ / Washington, D C 20^^^ / ^ ' 

The^Deptrtmeni; of Energy takea Very seriously its commitment to affirmative action in its hir- 
ing actions. lOur Office of Equal Opportunity offers a variety of services as well as guidance to both 
Departmental^ Energy (DOE) employees and tp prospective employees; that Office is headed up by 
Mr; Marion Bd^en, whose telephone Dumber is (202) 376-4624. Mr. Eowden is also our liaison per- 
son for the Department's implementation of the Presidential directive of January 17, 1979 wl»ifch 
deals with Federal outlays to predominantly Black instituti^ons. ' , 

Of particular interest to this audience are the steps that the Department is taking to realize its 
larger affirmative action goals affecting* minorities in the science .and engineering careers that con- 
tribute to our adhievement of the objectives of the National Energy Plan. One program, tihe Pre- 
Freshman and Cooperative Education Program, with the dcjonym PREFACE, encourages 
qualified ahdiqualitiable high school students to pursue enginecirmg careers. This effort is allied at 
improving accessibility of engineering as a career since engineering is a profession which is now and 
wiU continue to be critical in the developipent of energy resources and in the conservation of energy; 
it is also a fi^ld generally underrepresented by ^minorities. In FY 1979i the Department will support 
twenty engineering schools with approximately $300,000. The contact for this program is Dr. Jluth 
Ann Verell whose number is (202) 2B2-6480. - / ^ ' 

The Department's Office of Energy Research also seeks out predominantly Black institutions*^ 
for support to improve their ability to conduct energy related resear^, In FY 1978, eight institu- 
tions received approximately $600,000 for this purpose. A contact forthis prograA is Mr. Richard 
Stephens, whose telephone number is (202] 376-9387. ^ 

■ " ■ ■ . . • • ♦ * ■ f ■ 




RESEARCH AT UNIVERSITIES WITH PREDOMINANT OR 
- SIGNIPICAN r MINORITY ENROLLMENT' 



*Jurgtn PoMy. University Affairs Office I 
• f^ational Aeronautics and Spqce Administration ' . . 

- ' . ' Washington, D.C 20646 

The purpose of the program ia to assure that resources of alt elements of the higher education 
community are effectively brought to bear on aeronautics and space problems. 
The objectives of the prbgram are: 



1. To Conduct high-quality, innovative university research on high priority'problems t)f 
long term interest to NASA. ^ . . ? 

2. To complement and support .NASA's ongoing Research. 

3. To strengthen the education and research ca^abilitieq'of universities through the con- 
duct of research. ^ ' » . 

4. To attrjftt the nation's best talent into space-related science and engineering. * 
Sunder Faculty Fellowships . ■ - 

For U.S. citizens |who are faculty or research members of minority ijistitutibns, especiaUy screen 
ed for orofessiontl^tential there are ^nimer faculty fellowships. These feUowships are awarded 
for 10 Weeks durin| the summer, and are renewable during the Second summer. Stipends are $400 
per week and travel aiowftnce paict. AbdU^ 20 felloWships are awarded each year in research, Pro- 
.grams are opwated by co-directors from' centers and collaborating universities. • 

Goddard Space Flight Center-Morgan State University 
^ Langley Research Center-Haitipton Institute / ^ 

Resident Research Associateships ' ^ 

Poetdoctral and senior postdoctoralt associateflWpS are available at NASA centers. About 23l'^ 
associateships are awarded each year. Associateships ai-e usuaUy awarded foi- one year, renewable 
for a second year.. The^program is ^dministerea by the NationalNResearch CouncU-National 
Academy of Sciences-National Academy of Engiheet-ing. 
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MINORITY INSTITUTIONS RESEARCH SUPPORT PROGRAM 



^ Walter Preston, Assistant Director' - ,^ ' 

U.S. Environmental Protection Agency ' 
Washington,, aC 20460 ,^ ' 

Sincte 1972, the Office of Research.and Development (0|i.&D) has operateftt the Minority tnstttu* 
tions Resealrch Support Program (MIRS). This Program Was established as a special effort by 
OR&D and the Agency to assist th^pse institutions in the developm^pt ot their exi8ting^^|^l poten- 
tial cap|bilities for conducting environmental research. The ultimate goal is to help 'ihese institu- 
tions to pecome more competitive for Federal research funds. 

During the six years of M I R& operation, a total of 6.4 million dollars >ave been pbligatdd to 
' minority institi^tions- About 32% or 1,7 million was contributed by OR&D laboratories by a cost 
sharing formula by which the grants are initiated witK^MlRS fu^ids and receive increasing 
. laboratory funds in, the second and third years. A total of 45 separate institutions have received 106 
gr^jit awards with^2 of those still in-active status. These awards have provided financial cissistance 
and research opp||Panity for 76^ professors and 146 students. ^ ' 

In fiscal years 1980 and 1981^ the MIRS budget will increase by 260 thousand dollars e^ch year 
the MIRS staf^ is making plans to expand the support to include non-minority colleges and univer 
sities which ,hc^ve ^a high enrollment of minority students (fop example, California State, Los 
Angeles). P^inally, we are making plans to establish a graduate^research participation program with 
.selected minority institutions. In this pro^p^am, graduate students from these institutions will be 
able to conduct their thesis|Dr dissertation research at an appropriate 0R&^ laboratory by mutual 
agreement between the student, the institution, and the OR&D laboraU)ry. 



"•'K 



■ \ 



ERIC 



1 V 



V 



1 ^ 



130 



A 




r 



: V JMINOWTY COLLEGE OPPORTUNITIES IN THE _ 

nDEPARTMEN 

William Brown, U.S. Department of transportation 
, / , • Office of University Research < . 
; ' • , Washington, D.C. 20690 

The Department of Transportation (DOT) fa responsible for the development of national 
transportation policy and programs conducive to the provision of fast, safe, efficient,.dnd conve- 
nient transportation at theJowest c6st consistent with other nationalDbjectives. DOT is compoaed 
of eight major agencies. These, agencies offer various forms of the foUowing types of programs: 

(a) Management Intern 

(b) Cooperative Education-Graduate, Undergraduate » / 
>(c)' I PA Faculty Fellow 

(d) Fellowship ' ^ ' . . 

'(e) Minority Employment ' 
^ (f) ' Summer' Work-'t'oculty, Student . 

(g) Training . , 

(h) University Research 

, The nine DOT agencies and their generall^nctions are: . ' * 

■ * The Office of the Secretary of Transportation iO$T) includes staff units responsible for issues 

that crosscut various modes of transportation. . ^ • , 

The Federal A viati<m Adrnihistration (FAA) is responsible for promoting and regulating avia- 
■ tion safety. * ^ 

The Federal Hightoay AdminiatraUon (FHWA) improves highway transportation systems 
and their operation in cooperation with the States, and grants financial aid to States for 
highwd^. construction and safety improvements. . 

The Federal Railroad Administration (FR^) pronrwtes rail safety, establishes safety standards 
for rail operations, conducts research into rail safety and improved technology and operations, 
and investigates train accidents. ' • > ^ 

' The [Rational Highway Traffic. Safety Administration (NHTSA) is charged with reducing 
deaths, injuries, and piroperjiy losses byTiighway accidents in the United States. 
' Research Ad Special Programs Admi^^istration (RSPA) develops and manages research 

•'an^l development programs Ip all fields of transportation^ and also is responsible for the safe 
transportation of hazardous materials and for pipeline safety. 

The Saint Lawrence Seaway Development Corporation (SLSt>C} is a seU^sustalning govern- 
ment corporation authorized by Congress to construct;, operate, maintain, and develop the St. 
Lawrence Seaway jointly with the St. Lawrence Seaway 'Authority of Canada. 
The United States Coast Guard iUSCQ) is charged wjth.primary responsibilities for maritipie 
'safety and law enforcement, as well a9 fatilitating transportation by water. 
The, Urban Mass Transportation Adm^tratiofi iUMTA) administers grant programs to im- 

^ prove transit service, including grants to aid States 4nd other pubUc bodies in financing n]«M 

' transit facilities, operations, and equipment in urban areas. 
. As mentioned at the Conference, the beat way to |fet starttd in any of the programs at DOT is to 
•xpl^n your interests in i telephone call. The Minority Affairs Coordinator for the Research and 
Sp«:ial Programs Administration is Wilbur Williams. He can be reached at (202) 426-0190 and wiU . 
be happy to.place you in contact wi(fh the proper program personriel in the Department of Transpor- 

■ tation. .1 ' *, ^ * 
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u s. GEO L OqiCAL S URVEY ^S MPES PROGRAM^ . 

% ' ' * ■ * 

B ' ( •'•^^ OVonner, National Coordinator 

^ \ ^ . / • USqS Mpks Program ' 

University of Virgma,Reaton,V A 22092 

On SepteinbeV 21.4971, dhe U.S, Geological Survey conimitted its resourcu^s to an outstandfng 
^ volunteer jnternal in'bgrani directed toward increased participation by minority groupe \ti the 
Earth Science professions. . ' ^ 

A9 the single lajcgest employer of earth scientists in the U<S., the U;S.G.S, estoblished a system 
^ of working groups under the title Minority Pgirticipation in Earth Science (MPES) program which 
\ operates within the Survey and with the coop^ation of other E^deral agencies, civil, comoiunity^ 

education atic^ professional organizations, and with indu^ry^ td develop a flow of talented young 
• people from all racial, ethnic, and economic backgrounds into geology, geophysics, mineral* 
engineering, hydrology, cartography, and/elated sciences. ^ . , ^ 

The MPES program is based on the establishment at each Surveyxenter pr field office of a work- 
ing group that assesses regional minority problems and develops a plan of action for deali;i^ with ' 
these problems. ' ' , ^ 

' Four major areas are stressed under the MPjPS program. They are: 

L Summer or academic year employment of minority high school seniors arid under- 
graduate college science students. 
2/\^hesis support and scientific wprk experience for minority graduate students, 
3. Strengthening establishing undergraduate earth science programs in predoiflinantly 
, njinority (Colleges and universities, and ^ 

4. Stimulating interest in earth science careers among minority stpdent^at the pre-cgllege 
level via e;j6hibits, workshops, conference, and publications. « 
The cost of the program is underwritten by the Director's Office of the U.S.G.S. Materials on 
past achievement^ and the future are available on Request. ' ^ 

For more infprmation contact J.V. O'Connor, (703) 860-6384 or a local Survey office. 
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MNQRltY-FOejJSm PROGRAMS AT THE NATIONAL > 

SCIENCE FOUNDATION . ^ 



SCIENCE FOUNDATION 

* ' ' ' ■ * ■ ■ ■ ■ ^ . 

' ^ fi'^pdriguez, Program Manager 

The National Science Foundation has several programa that are deWgiied to increase minority 
participation m science and engineering. These include the following: 1) Research Initiation in 
Minority Institutions (RIMI), 2) Minority Institutiorvs^ience Improvement Program (MISFP) 3)' 
Resource Centers for S?lence and Engineering (RCSE), 4) Minority Graduate Fellowships (MGF).^ 
6) Mm«rity Iflstitutiohs Graduate traineeship (MIGT), end 6) Minpritieajn Science (MIS). ^ 

RIMI suppqrts basic science research by faculty members of those insUtSuons of higher educa- 
tion whose enrollments al-e pVedominantly (more than 50%) composed of BlaCfe. Native-American, 
Spanish-Speaking, or other ethnic minorities. » ^ 

MI^IP^s designed £o effect lonWaiige improvements in science education at minority institu- 
tions. Suppor.t IS provided fdr activities designed to enhance an institution's capacity for develop- 
mg and maintaining a quality science educatfon program and for increasing the flow of under- 
represented ethriic mihorities into scientific careers. . ' 

festabjish^ in FY 1978, RCSE is designed to promote increased participation in science and 
engineering by minorities and persons from low-income families. Resource Centiffs estabUshed 
.through the Program are expected to accomplish this goal by serving as regional resources for near^ 
by minority or low-inconVe communities as weU as by developing joinfeducationaIj)rograms with 
regional pre-coUege and uhdergraduatiB institutions eift-oUing a substantial numbeTbf minority or 
low-income students. ^ , . \ 

The objective of the Minority Graduate FeUowship Program is to increase the number of prac- 
ticing scientists who are members of ethnic minority groups .which traditionally have been under- 
represented in the advanced levels of the r^^tion's science talent pool. FeUowships are awarded for 
study or work leading to master's or doctoral degrees. ' ^ 

MIGT is designed to improve access to careers in science and technology by graduate students 
attending predominantly minority universities which offer th.e master's or higher degrees in the 
•sciences. • - . ' - 

The objectives ofthe Minorities in Science Program are to identify, attractfencourage, Motivate 
and help prepare minorities in scientific careers. Currently, these objectives are being accomplished 
through tw'o established student-oriented programs which are designed to enhance the probation ' 
of high school (Student Science Training. ggT) and undergraduate (Undergraduate Research Par- 
ticipation, URP) minority students at^a critical point in their career development. SST supppijis ^he 
active participation of high school students with college faculty jn speciaUy designed insthi^Jon 
and investigative work; URP provides supportMor undergraduates to work directly with sciAnde ' 
faculty or industrial scientists on research projects. 

For additional information-about any of the minority-focused programs, write to: National ' 
Science Foundatioii, Washington, D.C. 20650 , ^ 
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Till' t'nnfini'ru i* is siipportfti by tlK\f^<itioiial St uMici* 
l ound.innn uiuit'r toiilroci C'SKH 78 to 
BtubtT ^jiotia (!t)Ik'yi'. Coruonl. Norlh Guolina 
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advisOrv^ommittee 



Gwrtliiinjor KOOSAPPA RAJASEKHARA 

Prnf*»ss()r of Biol(K;y 

L'oru ordA/iorth Catkin a 

Mt'mbt rs DON AHShJ^JANEK 

^ I Mstnu' tor pf iM^ical -Sciences 

Haskcl) Indian JLinor College 

Lawrt'ntv. Kansa^ 
* 

JOSEPH MfPHEf 

Assjstiif)t Proft'ssor of Natural 
orul Appll*»d S( ien(4» 
(H)NY I.a(iuardla Community Collccji? 
f^*»w York. Nt'w York 

SIGFREDO MAFSTAS 

Pri)f*'HM)r of C'ht>ml<itry and f)pan of 
A(adi»rni(' Affairs 
Ni»w Mt»xi(^Hi(jhlan<ls UnivtrsHy 
l as Vtfqas. N^'w Mexico 



JAMES PErfTKlNS 

Professo/and Head, Departmcrtt of 
Chcmi^r^ 'V 
Jack^)t State University 
Jackkfti Mississippi 

NELLOUISE WATKINS 

Associate Professor of Mathematics 
and Director, Computer Center 
Bennett College 
Greensboro, North Carolina 
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KAY CRESS. MARTHA PORCHER 

Barbt'r ScoNrf College 
, • Comiord. Worth Carolina 
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CURRICULUM EXCHANGE CONFERENCE ' 



MINORITY INSTITUTIONS ^ 
CURRICULUM EXCHANGE CONf^ERENCE 

Januvy 19 20. 1979 . ^ 
Washington Hilton Hotel 

Washington. DC [ 



' The goals of the Conf^renc^iJ ar« to facilitate cortt^^ and 
tfHchangtf of information among natural and social science faculty . 
rtfprej^tatives at mihorjty Institutions, concerhifig advances in 
currlculufh development and instructional techniques which mhy 
(fnhanctf the quality and effectiveness of science education at these 
institutions. ' and to increase?, interest 4n the. continued 
improvement of science education at mincrrity inslitutigns. 

An expW«^d outcome is th%\ the institutions participating in 
the Conference will cor^jinue to share or exchange science related 
Information and materials after the Conference. The proceedings 
of the Conference will be published and disseminated in the Spring 
of 1979 — 



MEETir^G INFORMATION 



* • PROOR/>M 

Friday; JANUARYS 

Concourte 8:0b ■.n»..9f00ii.ni. REGISTRATION 

TIME Period 1 ' general session . 

International Ballroom East 9;00 a.m. « 10:15 «.m* 

•Ptesldingj KOOSAPPA RAJASEKHARA, Coordinator, 
^ Curriculum Exohe\nge Conference . ^ 

We)come:MABLE.p,,McLEAN, President. Barber-Scotia College 

< .-^ 

Rationlilc of the Conference: SHIRLEY McBAY, Program Director, 

Minority li4ntutloni Science 

. • ' Irnprovernent Program, National' i 

Science (foundation 

Introduction of The Keynote Speaker: ROBERT HARVEY, 
' Program Manager, Gradu- 

' , ate and Post Doctoral Pr6\ 
gramiJ, National Science 
Keynote Address * * Foundation 

, JOSEPH N. GAYLES, JR..f resident. Talladega College 

V ■ ■ ' • 
Future Role of Science at Mfnor/fy /ns^lfulfons . 

Jefferson Room 10:15 a.m. • 10;4!$a.m.. COFFEE BREAK 



RtHjistPatmn * Concourse 

lTift)rnu^tu)n and Mi'ssni^e Center 

K <H)ri m S (X)p rn^^ Concourse 

Mo ssiicje Board Concourse 

J ^ 

ConfeftMuie I Wiidqucuters Coordinator's Suite 

('l,(rnrulurT\ M»4tenrtls and ^ • 

l)ther4)ispltws . . . , Jefferson Room 

()^H»n (X) <i rn"^ 8 (M) p m on Fridav. ^ml t 

*) (H) a m fi (K) p m on Saturday ^ 

4 

(oflee Break Art'rt _ Jefferson 'Room 



TIME PERIOD 2 INSTRUCTIONAL STRATEGIES IN THE 

NATURAL AND SOCIAL SCIENCES 
FOUR CONCURRENT SESSIONS 10:45 a.m.^ - 12:00 noon 

*• 

Session I < Natural Sciences 
Georgetown Room East ' 

Moderator: * SIGpRF.DO MAESTAS. New Mexico Highlands 
University 

Participants: JOYCE CORRINGTON. Xavler University 

Employing Behavioral OblectlveB arid Drill to 
IrDprove Student Comprehensloh and Reterttloo In 
, Organic Chemistr]^ at Xaviet Univets{t)f 

MARCELINA VELEZ DE SANTIAGO^ Catholic 
University of Puerto ^Ico 

Modular System of tnstructiqn for General 
■ , . Cherriistr)^ - ^ ' 

Session II • Natural Sclencis 
Georgetown Room West 

Moderator: DON AHSHAPANEK. Haskell tncfian Junior College 
Partlclpanfs: MARY RYAN, Xavier University 

Multi:PathwQ)fB to Learning General Chemistry: 
PSI Lecture with Piagel BaUd laboratories 



las 



GEORGE MISKIMEN. University of Puerto Rico, 
Mayaguez 



Videotape PrenenMiot) of Bouic B/ei/oyica/ 
Conce(itH ' 



$fll16rt IIP 



S«Mlon Ul • Soeui Sconces . ' ^ 

Monro* Room E««( * ^ ^ 

Mi)d«rator • lltARr.ARKT \/ASQUt:Z,. New M«?xlco Highlands 
; UnW^frsity ' 

f PrtrtU iRdiits PRANK BRiMELOW. Voorhew College 

, IndipiiiuaUnn^ Counei in the Social Sciences 

The 'Hlemhrnj of A V Modulea and Personalized 
' ' * ^elf'F^ced Instruction . 

'V Al.lCF KIDDKR. Norjh 'Carolina A&T State 
Umversity 

Teachtnq Innovattons in Applied Fxonomtcs 

Setslun IV • Social Sciences ' . ' 

Monroe Roam West ' ^ 

. Moi/erator LESLIF- McLtMORt:. Jackson State University 
Piwru ipiuits HFl.P.N BARRETT. Tennessee State University ' ' 

Moderr)i/.ir)ii Inatructional Capabilities in General 
f xpertmental Ps\^cholog\f at Tennessee State 
Univerii}t\/ ' . ^ ' 

- 'WWARD POWELL. Ti-xas Southern- University 

-f'/ufirMfiiv the BehavK^al Science^ Laboratory at 
Te\as Southern Untuerstty 

12:00 noon 1:30 p.m. LUNCH BREAK 

TIMt: PKRIOD 3 COMPUTER-ASSISTED INSTRUCTION 
THREE CONCURRENT SESSIONS, , 1:30 p.m. - 2:15 p.m. 

Sestian I 

Georgetown Room East ^ 
MocWfdtor NFl I.OIJISK WATKINS. BenneU College 
Parnctpants JAMES BF^CK. Viryinla State ^College 

Usinii the Computer in the Teaching of Set e nee 
CARL POLOVyCi^YK. BronK Community College 

Increasing Success in and Undertaking of Science 
among Urban Minorit\^ Students {Project ISUS] 

Setston II 

Gcorgttown Room \Vt«t • ^ * . 

Moderator JOSEPH McPHE^i, LaGuardIa Community College 

^' PartRiparttn AI.EX BUNILI A. Unlverslty,of Puerto Rico. 

'* Rio Ptedras Campus ^ 

Computer AsBiited Instruction /n General 
Chemistry o - 

JOHN (lARNFR. TQugaloo College 

f^nentific Academic Computer Planning Process 



Monroe Room East 

Moderator: jpHN HALLV Morehouse College 

' Participants. JESSE LEWIS, Jackson State UnlversK 
Innovative Instructional Uses of Com 
ihckson St((te Univerait^; 



rs at 



ANJADOR.MURIEL. Burlington County College 
Interactive Computer Aaaiated Drills and Exercises 
Science Courses at hioatos Community; College 

TIME PERIOD 4 , GENERAL ^ES^ONV, 

International Ballroc^m Eaiit 2:15<p.m. - 3^ p.m. ' 

PANEL DISCUSSIOIN^ON TECHNICAL SYSTEMS FOR 
ACADEMIC COMPUTING . . 

Presfdlng: NELLOUISE/WATKINS. Bennett College* 

Panelists; MANUEL GOMEZ RODRIGUEZ. University of 
Puerto RiCo, Rio Piedras Campus 

JOHN HALL. Morehouse College 

^ESSE LEWIS* Jackson State University 

Jefferson Room 3:00 p.m. - 3:30 p.m. COFFEE BREAK ' 

TIME PERIOD 5 ' ' GENERAL SESSION ^ 
International Ballroom East i;30 p.m. * 5:00 p.rp 

MINORITY-FOCUSED PROGRAMS IN FEDERAL AGENCIES 

Introductory Reffiarks: SHIRLEY MALCOM. Program Manager 

Minority Institutions Science Ihiprove- 
^ ment Program* * • 

National Science Foundation 

Presiding; EDWARD BRANfLEY, Director, Division of Instltu- 
tional Developmjgnt Programs t Office of Education 

Panelists: JAMES BURTON. Assistant Dlrecfor of Research, 
^ Office of W^ater Research and Technology, Depart 

ment of Interior 

ELWARD BYNUM. Director. Minority Access to 
Research Careers Program, General Medic<^l 
' Sciences, National Institutes of Health 



THOMAS DILLON, Deputy Director, National 
Bureau of Standards 

THEODORE GLEITER. Assistant Administrator for 
Administration,. National Oceanic and Atmospheric 
Administration 

CIRIACO GONZALES, Chief, Minority Biom^\lical , 
Support Program, Division of Research Resources, 
National Institutes of Health 

RC^BERT HAYLES. Assistant Director of the OVganU 
ational Effectiveness Research Programs Office of 
Naval Research * ' . 

• 

•JAMKS KELLF.TT. Director. Education Prbgrams 
Division. Department of Energy . 

I 



.JAMrs lAWSON l>lrk(iU)r, l)»nv*»>»Hv Affairs 
^ Dffuv NiitioiMl AcTonautits Aud Space Adnilnj^tra^ . » 
.lioiv 

y ^ ' 

• , . ^ ^ .. 

. \A/AI rF:K PHlSrON AsMst^nt nir**itor MunmWig 

lii«itiruno!Js Kk^^MTih Suppj^rt. U S t^.nvi run menial 

Prufft tuui A^eni'V . ' 

*■*'■* ^ 

^ ^KDBl.Kr KIVf:KA DiriM tor. ()ffu k» (jf Dniversiry 
• H^jujarch. IJ S Deparlment of Transportation 

■ I'AUr R()l)RUili^:^, P*(Mjr^* MafMy^r Miruliitv " 
' ' MnstJtunotis S( uMU I* Improvement Program. National 
Scunice Foundation ' , 

Jefferson Room 5:00 p.m. • 6.00 p.m. SOCIAL HOUR 

SATURDAY, JANUARY 20 < 

TIMt: PFRIOD 6 • GENERAL SESSION ' 

interna|ional Ballroom East ' ' 9:00 a.m. ^ 10:00 a.m. 

Presulmq SK^.KRf.DO MAKSTAS. Dean of Academic Affairs. 
Nk^jAf MexKo Highlands University 

Prf sentt»r THOMAS COLF. Pioject Director. Atlanta University 

' [)est rifition of the Atlanta Wnluersify Renouroe 

Cetner in Science vnd Engineering 

Introduction ol Keynote Speal<e*r\ F ^AMES RUTHERFORD. 

, Assistant Blreclor for Science, 
education. Njtional Science 
foundation 

^Keynote Address ^ 

WAITER F Nl«\SSEY;Dean of l^e College. 
Brown University*' 
rruini|]cy Mmonues for the Sctenot* Umeerslof the Future ^ 

^Jefferson Room lO:00-asm. • 10:30 a)m. COFFEE BREAK' 

TiME PpRIOD 7 REINFORCEMENT OF ACADEMIC SKILLS 
' FOUR CONCURRENT SESSIONS 10:30 a,mvNl2:00 noon 



Senslon I 

Lincoln Room East 



Mcxlerator A 



JEFT Ra\)HAWA' 



Vodrficcs College 



Pcirtinponts RICHARD ROSS. Pah American Ur^ivipify 

J he t^evehpment of an Academic Support FQCiln\f 
for the iScif nces 

jj J HENRY SAYLRS/Bennett College 

The Cuiiiied /ninoflue Arcidemic Advancer^ent 
He\t\fort etnent S\/nterr)$ Approach A. Viable 
Alternative to Traditii^t\al Science Edutatipr^ 

■ 

Si^isloh II 

* ■ * 

Linrolh Room West ' 

ModvraVor 1 Alls [INF PERHAM. Central YMCA Community 
(olleijV 

- H ^ 4' ' 

P.irtM ip,uMs DARUJS WOVASSEdHI. Medgar Eyer«» College 

development of Ha%ic% in MafhrmaHrs and 
V ffifhe Scienceni "lecture Laboratory Format** 



MlOHAEl, CAMPBELL. Our Lady of the Lake 
University ' ' ^ 

(^denf Mof u»of lon^ and Achievement at Our Lady 



Session III 
Military Room 



^udent 
{)j the Lake Univemt\i 



fyloderator BETTAIYA RAJANNA. Selma University 

Pariicipants. -lyiARY ABKEMElEff. LaGuardia CbrrimunUy 

College ' / • 

Remforcement of Basic Skills In Chemistry FCourse 

PHllllP^McNEll Norfolk State College. 

. Kein/e*rcenienf of Computotioml Skilh at Norfolk . 
* Sfdfe College .. ^ ■ 

Session IV • 
Hemisphere Room ^ » 

• • • 

Moderator GENARO GONZALr./., Texas A&LUniversity . < 

Participants. ARGELIA VELEZ RODRIGUEZ. Bi<i.hop College 

* F.linunatinij "Mothemattcal llhtt\rac\;" at the 
\ . Frvshmnn LeveL j\ Modularfzed-Mathematics 
f program 

*- ' MAHKNDRA KAWATKA, MAIuar tms Colk-ge 



Developnu^nt nf Suppottive Motfrio/s in Math 
frrjufirs fifj(/ Sru'ru (» in a I^fCture l.aJbprOfory 



Format ' c 

Jefferson Room 2:30 p.m. • 3:00 p^m. ^ COFFEE BREAK 



T^^^E PERIOD 9 GENERAL INSTRiJCTIONAL STRATEGIES 
FOUR CONCURRENT SESSIONS 3:00 p. m; -4:00 p.m. 

Session I . ' . 

Lincoln Room East 

Moderate^ JAMES PERKINS. Jackso)^ Stafe University 

Participants: GEORGE KQLQDIY, . LaGuardia Community 
» College ■ ^ * ' 

■ What does Piaget Tell Us About Teachmg Science? 

BETTAIYA RAJANNA. Selma UnrVersitJ^ 

Strategies in Sfience lr\structiof) in o Junior College 
Setting . 

* . 
Sc\«ion II 

^ Lineal Boom West ^ . 

ModeratoK JOYCE CORRINGTON, XaTfer University 

^arricipAnts: nAJ^ET RA'NDHAW A. Voorhees College * • 

!n^(ructionai Strategies in The Natural St iences 

Tf loWs McAllister, Jackson state University 
App//canon of Techniques and Technolagu of Social 



Science /n\frucflon 



Session III 

Military'Room 




Moderator CARL POl.OWCZVi^ [. Rroox Community College 
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»**ii?fn|Mr»ls 1 Rt ntRICK OUMSfr.R. JR . Community College 

of Rdltim(irfc» ^ \ ■ . ■ .■ ^. 

/ l\ihi\i»\ofiies The Apphcatiof} of the Prmciples^of 
^■^<irr\mij Theor\i to ln;itru(tumaU)e!iUin 

J IMlHiiY MUfclXr*>outhwvstj>rn C^^^^^ 
Hsiny (J ){\deii^s%ette Svitem as a fiart of m 
infective hi^tructioml Sf/^iirei^v 

H(>mUphi?r(» Room 

Mtulorator M ARn I IN A Vt Lh/ DF. SANTIACIO. Catholic 

IJniVi'rsity ot Puerto Rico v . . 

K»rtici|Mnt.s .CARL MIMh. Navd)o Community, Collegi?, Tsaili? 

'(\tlture Si'Msifi^iv Quahtsi .Science Education at 
N<iva}ii Communitit; (Jolleije ' . , 

• I KNDWHLL BR AUl\ Texas Soutfil'rn University 

^'^*'J>f Proi;ramty)eJ LJn\t& and 'Ltfaming 
OhH'ct4ij/s in an F.xpenmentaT'Ps^cholog^; Under ^ 



AND 



12:00 noon^ 1:1*5 p.jn. LUNCH BREAK 

TIME PERIOD 8 INTERDISCIPLINARY COUfts|^ ANI 

^ " CAREER OPPORTUNITIES ♦ 

FOUR CONCURRENT SESSIONS 1;15 p.m. ^ 2:30 p.m. 

Session I - « 

LlncoHi Room East 

Modercitor M*ANUb:i GOMEZ RODRIGUEZ. Lfniverslty of 
Pu<»rto Rrco. Rio Pietfrj^s Campus 

Particip<^nts RONALD JELSBY. University of Puerto Rlcs/Rio 
Pi*?dra.s Campus" 

T'h^ Job Training of Students^ Computer 
Sctence ^ 

CI EMMIE WEBBER, Sotth.Carollna State College 
An lnterdisciphr}ar]; Seminar in the Behavioral, 
f ^ Natural and SociarSci^nces 



Moderator: ^.BARBARA THOMPSON, Dlllnrd University • 

. ^ X 

Participants: KATHRYN BRISPANE, SpgimaTV^ College 

/ . Urhofi EnvirdnmerKai Studieu^ An Jnterdisciplin- 
' .dr\f Approach 

/ \. ."^ 

/ ISABEL BALL Our Lady of th^ Lake University 
A Capstone Interdiaciplinar^iiCourse in \^aluea and 
the Sciences for the (Jcnerp/ Bducotjjoh Ourriculm 

Se^sipn in ' ' ^ . ' \ 

Military Room ' ■ . ' ^ 

' ■ ^ • ' ■ . 

M^erator: RUTH BRADY* Alcorn State Unlv^slty ^ 

,y t . ■ 

Participants; MEbSEIFERT. Shfcldon JacUspn College 

Deyelopment^of an AqUttculture Training Program 
1* WAiasko for Minorit\f Students . ' 

ELMEk WASHINGTON. Chicago State Un versity 

- /nterns/ilps. Achieving Undages bettveen Scientific 
Disciplines \ 

Session IV ^ ^ ^ " 

Hemisphere Room * *^ 1:15 pflT - 2:30 p.m. 

Moderator: LINDA PETTY. HamptdfTt^tityte 
Participants; TAE NAM. University of Arkansas at Pine Bluff 
Career Opportunities in Science ' " 

WILLIAM NELSON, 'Paine College « 
\^ Tbe Challenge of Interdisciplinary; Studies' * * 



TIME PERIOD 10 GErifRAL SESSION 
Ipternatlonal ballroom East ; 4:00 p.m. < 5:00 p.m. 

t'residlng; KOOSAPPA RAJASEKHARA ^ 



Flhal Evaluation: WILLIAM McALLISTER. National Opinion 
* Research Center » ^ 



Session II 

Lincoln Room West 



^ A 



Travel ^uimbursemfcnt Procedure: KOOSAPPA- * 
, • 1^^ RAJASEKHARA 

Concluding Remarks/ SHIRLEY MALCOM " 
ADJOURNMENT 



. '^IST OF REGISTERED PARTICIPANis 



Abkemeier, Mary, UC^ardia Comniunity College, CUNY, Long Island City, NYUllOl (N8) 
Acosta, Giaela, Inter American University, Fajardo Branch, Fajardo, PR 00048 (NS) 
Acoata, Martin, San Juan ;rechni^al Community College, Santurce, PR 00907 (NS) 
Addison, Carolyn, Passaic City Community College, Patterson, NJ 0^505 (NS) ' . ' 

•Adeypmi, Gloria, National Sci^nOT Foundation, Washihgtpn, D^ 

Agnev(, Bob, El Centro College,' D^lJtaJfcounty Community CJoUege, Dallas, TX 76202 (N^) 
Ahshapanek, Don, Haskell Ii?diart ,Junior "College, Lawrence, KS 66044 J^VS) ' 
Alam, M.I.; LeMoynetOwen'OoUege, Memp'hiff, TN 38126 (NS) f 
All, RadmanfMorris.CoUege, Sumter, SC 129160 (NS) ♦ ^ " 
Aponte, Juan, inter American yniversi^y*of Puerto Rico, Baipitaquitas, PR 00618 (f^S) 
Arafe, Thomas, Rust CoUege, H6Uy Spryi^^.;ili^S' 38636 (SS)^^^ • . 

Arrington, James, South Caroliha State Orangeb^ SC59U7 (NS) 
AsW, Fisaha, Benedict CoUege,^ColumW^^/^^ ' ' . . 

Aul't, Leslie, CUNY, Hostos Community'!5!6jji^ej,..Bronx, NY 1045i (SS) • • 

"Aviles, ^Jorma. InterAmerican University oJ^'^.to Rito,, Biarranquitas, PR 00618 (SS) 
Baca, Eniest,. Pan Amwican University, JMiiB|Uri^^^ " 
- Bajwa, Jaswant, Edward Waters Collegey&acii^ville, FL 3^209 (NS) ^ 
Bale^ S.S., St. Papl' CoUege, Lawrencevp^ 

Ball. Sr. Isabel, Our Lady ^of thqLake'UmversityV San Antonio, TX 78286 (^S) • 
Ball. 'Rex, Laredo State University! Lar6do, TX 78040 (SS) ' 
Barnett, William, Lihcoln University, Jefferson City, MQ 66101 (SS) " ' 

Barrett, Helen, Teimessee State UniveMityrNashviUe. TR 37203 (SS) \ ' 

Barrett? Roy, Fay«tteyille State University, Fayett^vifle, NC 28301 (NS) ; / 
Baxter, Jame^, Shelby State Community College, Mem^his,'TN 38104 (SS) ' 
•Beck^a^nes, Virginia State College, Petersburg,- VA 23808 (NS) 

Bell, Delia, Texas Southern University, Houston,, TX 77004 (NS) . ' 

Bell, James^A., Laredo State University, Laredo, TX 78040 (|sfS) , 
^ell, JwnerD/,*El Paso Community College, El Paso,/l'X 78!904 (SS) 
Bellaml, p6nnie,-Fort Valley State College, Fort Valley, GA'31030 (SS) 
Bertha, J., Friendship Jr. College, Rock Hill, SC 29730 (SS) 
' Bertin, Felix Liiird, Puerto RiCo Junior College, Rio Piedras, PR 00928 (NS) 
Bindel, Rosalie., Institute of American Indian Arts, Sante Fe, NM 87501 (SS) ' 
Binford, Jane, Houston ConujMmity College, Houston, TX 77007 (NS) ' 
Biship Clyde, U.S. EPA, W^ngton, DC 20460 " . ' , ^ 

Bl^ck, Billy. Albany State College, Albany, GA 31705 (NS) • 

Blackmon, Yolanda M., Howard University, Washington, DC 20059 

Blair. Thomas D., U.S. Genewl Accounting Office, Columbia, MD 21046 

Bobo, Betty, Coahoma Junior College, Clarksdale, MS 38614 (NS) 

Boehmer. Cecile, AUce Lloyd College', Pipi*a Passes, KY 41844 (NS) 

Boiden, Otis, St. Louis Community College^ Pore»t^Park, St. Louis, 1^/10 63110 (SS) 

Bonilla. Alex, Cniversity of Bierto Rico, Rio Piedras; Pft 0b931 (NS) 

Bonham, ICenneth," Institute of American Indian Arts, Sante Fe, NM 87501 (NS) 

Bowie,. Jlyce, Texas College, Tyfer, TX 76702 (SS) • 

Boyd^ Rbbert, Livingstone College, Salisbury, NC 28144 (NS) " 
Brady, Laurene, Oglala Sioux Corpmunity College, Pine Ridge, SD ¥7770 (NS) 



c, NM 8^420 (SS) 



.Brady, tluth, Alcorn Sta^Universlty, Lonnan, MS 3*9096 (NS) 
Braud, UndeU, Texa« Southern University, Houston, TX 77004 (SS) V 

Braxter, Samuel, tiane College, Jackson. TN 38301 (NS) . ^ 

Braxton, Eu^ben, CUNY Borough of Manhattan Community College, New York, NY 10019 (SS) 

BriggB, Lee. Navajo Community' College. Shlprock, NM '82420 (NS) ^ ' ^ ^ 

Bright, Bobra C, Miles College, Birmingham, AL' 36208 ' ^ 

Brimelpw, Frank, Voorheea." College, Derftnark, SC 29042 (SS) • . ' 

Brisbane, Kathryn, Spelman College, Atlanta GA 30314 (SS) / 

Brockman, John. Bee County QoUege, peeville, TX-(SS) ' . * * 

Brookins, Geraldine, Jackson State University, Jackson, MS 892Q6 (SS) 
Brotherton, Frank, Xavier University, New Orleans, LA 70125 (SS) ' 
Brown, Kenneth, NaVajo Community College, Shiprock Branch, Shiprock. 
Brown, Paul, Atlpn#a University Resource Center, Atlanta, GA 30314 (NS) 
Brown, William. U.S. Department of Transportation, Washington, DC 20690 
Brucker, Dia^e. Science Media, Boca Raton, FL 33432 

- Bulla. Isabel!,, InterAmericflin University^ Fajardo Branch, Fajardo, PjR 00648 (NS^ 
Bullari Robert, Texas Southern University, Houston, TX 77004 (SS) ' ' • 

Burrows. Rodney, Fayetteville State University Fayetteville, NC 28301 (SS) / ' 
Bush, Charles. Community College of Philadelphia, Philadelphia, PA 19107 (SS) 
Bussie, Ruth T.. National Bureau of Standards, Dept. of Commerce, Washington, DC 20234 

. Bynum. Elward, National Institutes, of Health, Bethesda, MD 20014 • ' \ 
Byrd. Laniei|, St. Phillip's College, San Antonio, TX 78208 (NS) . 
Cady. Frank. W., National Institutes of Health, Bethesda, MD 20014 , , 
Caine, RufuSj University of Arkansas, Pine Bluff, AR 71601 (NS) 
Caldwell. Eleanor F.. City Collets-Chicago, Kennedy-King, Chicago, I L 60616 
Caldwell. R.C.. Shorter College, North Little Rock, AR 72114'(NSf 
Calkins. H.E.. Paul Quinn College. Wace. tXm704'(1MQ) . • 
Camp. Frank. Friendship Junior' College, Rock Hill, SC 29730 

^ Campbell, Betty. Trident Technical College, Charleston, SC 29411 (SS) 
Campbell. Delores B.^Jacksbn j^tate Universitjf, Jackson, MS 3g217 ' ^ 
Campbell, Michael. Our Lady of the Lake University, San Antonio, tX 78285 (SS) 

'Cantor. CHff.Kuskokw^m Community College, Bethel, AK 99669 (NS) * 
Castillo. Josue^ Caribbean Junior College, Bayamon, PR 00619 {Sf^ « ^ ^ 
Catchings. Clemontlne. Coahoma Junior College, Clarksdale, MS 38^14 (NS) / 
Catchlngs. Robert. Howard University, Washington, DC 20069 (Rs) 
Chapmap. Ames, Central State University, WUberforce, OH 45384 (NS) ' 
Chen. David. Denmark Technical Educational Cel|t6r. Denmark, SC 29042 (NJS) 
Cii^tty. K:. Mississippi Industrial College, Holly Springs, MS 38636 (NS) • ' 
l^hu, Kwo-Sun, Talladega College, Talladega, AL 35160 (NS) 
Chu. Raymond, Chicago State University, Chicago, IL 60628 (NS) * ■ 

Clark. Donald. Highland Park Community College, Highland Park. Mr482g3 (NS)^ 
Clark. Ronald. New -Mexico Highlands University, LaS Vegas. NM 87701 /nS) 
Cohen. D^i(lK Long Island University, Brooklyn Center, BrooklyA, NY 11201,;(NS) , 



He 
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Cole, Larry, Prairie View^&M Unlvereity, Prairie View, TX 77446 (NB) 
Cole, Thomaai Atlanta University, Atlanta. G A 80814 (N9) ♦ 
Oolinet, Gide, Olive Harvey CoUegfe., Chicago, IL 80628 (N8)- 
. Collins, L.C.*, Johnson G. Smith University, Charlotte, NC 28216 (NS) 
Cooper, E. A.', Oakwood College, HuntsVille, AL 36806 (NS) 
Cornwall, Henry, Uncohi University, Li^icoln University, PA 19862 (SB) 
Copeland, Ridhard, Bethune-Cookman College, Daytona Beach, FL 32016 (NS) 
Corringtoh, Joyce, Xavier University of Louisiana, New Orleans, LA 7DI26 (NS) 
Cotton, Bernard, Alcorn State IJniversity, L<^rman, MS 39096 (SS) 
Culmer, Darlar^orida Mlttlorial CoUege, Miami, FL 3^064 (NS) 
Curtain, Annie, Morris College, Sumter, SC ^9106 (SSf 
Dames, Vivian, University of Guam, Agana, Guam 9^10 (3S) 
Daniel, Kesete, Roxbury Community College, Roxbury, MA 02119 (NS) 
Daniel, Victor, South CftfoMna State Collegia, Orangeburg, SC 29117 (NS) 
Darden, Geraldine, Hampton Institute, Hampton, VA 23668 (NS) 
David, Arthur, Lane College, Jackson, TN 3^8301 (SS) 
Davis, John, Southern ^University, Shreveport, LA 71107 (NS) 
Davi8.,;^ce, Bee County College, BeeviUe, TX 78102 (NS) ' 
Davis, Patrick, Essex County College, Newark, NJ 07102 (NS) 
*. De la Garza, Cesar, Del Mar College, Corpus Christi, TX 78404 (SS). 

DeBerry, Roy, Missiissippi Industrial College, Holly Springs, MS 38636 (SS) 
DeRemer, Charles, Turtle Mountain Community College, Belcourt, ND 58316 (NS) 
De Rui2, Neris, Inter American University 6f Puerto Rico, Arecibo, PR 006r2 (NS) 
DeirOrto, Joan. Atlanta Junior College, Atlanta GA 30310 (NS) 
Deringer. Dorothy, National Science Foundation, Washington, DC 20550 
Diggs, Julia, National Science Foundation, Washington, DC 20650 ' 
Dolney, Edwin, Claflin College, Orangeburg, SC 29116 (NS) T 
Doman, Elvira, National Science Foundation, Washington, DC 2066a 
Doub, Ron, Morgan "State University, Baltimore, MD 21239' 
Dumser, Frederick, Commuity College of Baltin^ore, Baltimdre, MD 21216 (NS) 
Dunbar. Morris. Wayne County Community College, Detroit, MI 48201 (NS) 
Duncan, Nancy .^Hampton" Institute^ Hampton, VA 23661 (SS) , 
Dunn, S^Burgin, Texas A & I University, Kingsville, TX 78363 (SS) 
Edwards, Ceato H., Howard University, Washington, DC 20069 (NS) 
Edwards. Gerald A., National Science Foundation, Washington, DC 2066(^ 
Edwards, Thomas, Coahoma Junior College, Clarksdale, MS 38614 (SS) 
Ellas, Walter, Virginia State College, Petersburg, VA 23803 (NS) * * 

Efdmifi, Qara, AUce Uoyd CoUege, Pippa Pasfos, KY 41844 (SS) 
English, Allen. Selma University, Sehna, 0 3670! (SS) ' ' 
Ei^tel, John, Highland Park Community College, Highland Park, MI 48203 (SS) 
Feng, Alan, Cheyney State College, .ChJmey, PA 19819 (SS) ' 
Ferguson, Thomas, Delaware State Colle^er^yer, DE 199.01 (NS) 
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Fernandoz-Mlnguez, Wapio, University of Puerto Rico, Regional Colleges Administration, 
Rio Piedras. PR 00931 (SS) . [ , 

Finkelstein. Isabella, Clark CoUege, Atlantic, OA 30314 (NS) ' / 

f^hjmin,l^obert, Clark College, Atlanta, OA ^314 (SS) 

Fouatfeen, Paul D. Camp Commvnlty Collegrf Frinklin, V A 23861 (NS) 

Furr, Marion, Paine (3[ollege, Augusta, OA 809^1(NS) ' ' j; ■ 

Gallardo, Julio A., Hqstbs Commynity College,of CUNY, broiyji, NY %1461 (NS) 

Oambill, Charles, Del Mar CoUege, Corpus Christi, TX 78404 (NS) 

Garner. Joiin, Tougaloo College, Tougaloo, MS.3f9l74 (NS) 

Gasden, Rachel, Hirmingham Board of Education, Birmingham, 35217 (SS) ^ 
Gas'ton, Patricia, Lawson State ComAiunity College,' Birmingham, AL 36221 (SS) ' 
Gatzkp, D.A,. Northwest Community College, Nom^ AK 99762 (SS) v ^ 
Gaylea, Joseph N , Jr.. TaUadega College, TaUadega, AL 36160 (NS) 
Gentry, Roosevelt, Jackson State University, Jackson, MS 39217 (NS) 

Ghose, Hirendra M., Cuyahoga Community College, Metro Campus, Cleveland, OH 44120 (NS) ^ 
Gibson, Everett, Sout|iern University, Baton-Rouge, LA 70813 (NS) 
Gilliam, Renee Patrice^ Kentucky State University, Frankfort, KY 40601 (NS), 
Gjessing, Helen, CoUege of the Vif gin" Islands, St. Thomas, VI 00801 (NS) 
Glowienka, Emerine Universtiy of New NJexico, Gallui) Branch, Gallup, NM 87301 (SS) . 
Gomes, Ralph, Howard Uniyelrsity, Wasiiirtgton, DC 20064 (SS) 
Gomez^Rodriguez, Manuel, University of Pudito Rico, Rio Piedras ' 
Campus, Rio Piedras, Vr 0093 1*(NS); / \ • 

- Gonzales, Ciriaco,' National Institutes of Health, Bethesda, MD ^0014 
Gonzalez, iOena?o, Texas ^ & i University,. Kingsville, TX 78363 (NS) 

Gonzalez, Patricia, Bayamon Central University, Bayamon, PR 00619 (NS) ^ 
Gooden, Curtis L., Cuyahoga Community Collejge, Metro Campus, Cleveland, OH 44116 (SS)^ 
Goodin. Margaret, Paul Qulnn College, Waco, TX 76704 (SS) 

firayson, George, Alabama A .& M University, N^ijial, AL 35762 (NS) * . * 

Griffith. Albert, Our Lady of the Lake University, San Antonio, TX 78286 (NB) 

Gurley, Lawrence, Merritt College, Oakland, CA 94619 (NS)" ^ . 

Hale, Duane, Navajo Community College, Tsaile, AZ 86666 (SS) ^ 

Halfond, Irwin, Livingstone CoUege, Salibury, NC *28144 (SS) ^ 

Hall, Evelyn, Morris College^ Sumter,. SC 29160 (SS) \ v 

^ Hall, John, Morehouse College, Atlanta, OA 30314 (NS), . 
Hall, John H., Atlanta University Center, Atlanta, OA 3()314 (NS) T . 

Hankerson, James^ El Centre College, Dallas, TX 75202 (SS)v , \ \ 

Harcharek, Robert, Inupiat University of the Arctic, Barrow, AK 99723 (SS) 
' Hardester, Laura, Southern University in New Orleans, frfew Orleans, LA 70126 (NS) 
Hargrof e, Rachael, Virginia Urilon Urjjversity, RichmonJ|, VA 23220 (NS) V 
Harmon, Llnia, Bacone College, Mutiko^, OK .74401 (NS) . ' 

. Harper, B.F., Ulica Junior Cofcge, Utica* MS 39175 (jSS) . 
Mar]ris, Winfred, N I H/M ARC Program, Bethesda, MD 20014 ' , ' • 
Harvey, Robert, National Science Foundation, Washington, DC 20660^: 
Hastio, WIndeU 0., FriendaWp CoUege, Rock HiU^SC 29730 
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Hayei, Jack, Paina CoUtg*. Auguata, GA 80901 (NS) > 

Haylei, flobart, (jfflca of Naval Reswirch, Arlington, VA 22217 I ^ . 

Heard. JameB,Tha<:ity Ci^Uege of Chicago, I^p CoUege. Chlcag^^ \ V 

lieU.'CeUa, National Sclence^undiation,, WaeiAgton, DC 20660 * ' , 

HemphiU, LeaUe, HaakeU Indian Junior CoUege, Lawrence, KS 66044 (SS) 

s Henderson. Gordon, Tdugaloo CoUege, TougalOo, MS 89174 (SS) * . 

Henderson. Jerry, St. Louis Comniunity, CoUege (9 Forest Park, St. Louis, MO 63110 (NS) 
Hennlger, Lux, City CoUege of Chicago. Kennedy-King, Chicago, IL 60621 (SS) 
Hensley, Michael, PaulO. Camp Community CoUege, FrankUn, VA 23861 (NS) ^ . . ' 
Hewington, Deloria, AUen University, Columbia, 8C 20204. (NS) . * ' 
Hetzler, Sten,'WUberforce University, Wilbefforce, OH 46384 (SS)- v * 

Hicks, Arthur,^ North Carolina A & T State University, Greensboro, NC 27411 (NS) ^ 
Hime, Carl, Navajo Community College, Tsaile, AZ ^7556 (NS) 

• Hirshon,, Jordon, Long Island University, BroqWyn Center, Brooklyn, N.Y 11201 (NS) 
Hofster, Adrian, KnoxvUle College, KnojiviUe, TN 37921 (NS) . y . . . - 

Hollander, Robert. St. Louis Community CoUege ® Forest Park^ St. Louis, MO 63116 (SS) 
HoUis, .Meldon, Department of H.Ejy., Washington, DC 20a()2 4'^ 
Hope, Richard, Morgan State University, Baltimore, MD 21289 (SlS) ' * 

^ Hopkins, Thomas, University of Maryland ® Eastern Shore, Princesi^ Anne, MD 21858 (NS) 

. Horton, Carrell, Fisk University,' NashviUe, TN 87203 (SS) ; 
Horton, John, Roanoke-Chowan Technical Institute, Ahoskie, NC 27910 (SS) * * 
Howird, J.T., Bishop College, DaUas, TX 75241 (SS) 

Hu. P^ula, Malcolm X CoUege, Chicago, IL 60612 (»8) ' 

Wuffaker, WilHam, Vance-Granville Community College, Henderson, NC 27536 (NS) ; 

Hughes, Bill, Southwestern Christian College, TerreU, TX 76^0 (SS) ♦ 

Hull, Geoi'gie, Fisk University, NashviUe, TN 87203 (NS) * 

Humphrey, .Charles, Kentucky State Univiersity, Frankfort, KY 40601 

Hunt, John, Science kedia, Boca Raton, FL 83482' ^ ' 

Hunt, Timothy, Southwestern Christian CoUege, Terrell, TX 75160 (!s(S) 

Hunte, Bpryl, CUNYBorough of Manhattan Community CoUege, New York, NY 10019 (NS) 

Igbokwe, Emmanuel, Rust College, Holly Spriifigs, MS 38635 (NS) ^ ^ 

Jackson, fijyra, Department of Commerce, RockviUe, MD 20862 . 

Jackson^yntWa, Lawsop -State Community CoUege, Birmingham, AL 85221 (NS) 

JackselCRbsalyn, Southern IJniversity, Shreveport, LA ^llOTiSS) 

Jackson, Samuel, Trenhoim. State Technical CdUqge, Montgomery, AL 86008 (NS) , 

Jackson, WimamM., Howahd University, Washington, ac. 20089 (I^S) .| . 

Jacobs, Bruce, Laney College, Oaklanjl, CA 94607 (NS) * . ' 

James, FeUx, Southern University in New Orleans, fcew Orleans, LA 70126 (SS) ^ 
Jamji, Margaret, LeMoyne-Ow^nCoUe^, Memphis, TN 38J,26 '(S8)' ' 

James, Spensin, CommuW<^ollege of Micronesia, KfDlonip^ Pgpape Island, E. Caroline Islands 
, Micronesia 96941 (NS) , . jT . 

Jankowskl, Ann, Natjjawl Bureau of Standards, W&ehlngton, DC 20234' 

Jap, Tae Chi, University of 'Puerto Rico, Mayaguez, PR 00708 (NS)l-^ , . ' , 

Jennings, Jamei, State CopMnunlty CoUege, East St. LoUis, IL 62204 (SS) ' 



J«r;ry,Viroothy, dommunlty College of Microiiiesla. Kol^nia, 'Ponape Island, E. Caroline Islands 
« Micronesia 96941(NS) , , ' S 

Johnson. Earl. Houston Community College. Houston. TX 77007 (NS) ' 
Johnson, James. Howard University, Wjasjilngtop. DC 20069 (NS) " / / 

Johnson, W.W.. St. Augustine's College. Raleigh. NC 27611 (NS) \ * 

Jones. EdytheB.. Talladega College. Talladega. AL 36160 (NS) 
Jono^. Jesse. Bishop College. Dallas, tx 76241 (NS) 
Jonis. John R.. KnoxviUe, College. KnoxvUle, TN 37921 (SS) 
J^^an. James, Otica Junior^ollege. Otica. I^S 39175 (SS) 

JoAii. Narayan. Coppin State College. Baltimore. MD 21216 (NS) « ^ 

Kaskas, James, Detroit Institute of Technology. Detroit, ^l 48201 (NS) 
Kaushik. ^ureah. H.C. Trenholm.^tate Technical College. Montgomery, AL 36008 (NS) 
Kawatra. MahAidra. CUNY Medgar Evers College. Brooklyn. NY 11225 (NS) 
Kellett. James C.„Department of Energy. Washington. DC 20545 ' . 

Kennedy, Amos. Grambling State University. GraiAbling, LA 7^5 (NS) 
Kenny. Alden, Passaic Community ^^gge.'IPatterson. NJ 0750^S)r ^ 
Kidder. Alice, Ntirth Carolina A & TState University. Greensboro, NC 27411 (SS) 
Kiley. Fran. National Science Foundation. Washington. DC 20550 
Kinard, James. Benedict College. Columbia. SC 29204 (N$) 
Kirk. Sarah. Nor.th Carolina A & T State University, Greensboro. NC 27411 (S^) 
Kirsch. Robert, Claflin College. Orangeburg, ^C 29915 (SSj^ ' 
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